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Master 

Chief 

Can Bonnie Ross 
build a video 
game cool 
enough to save 
theXbox? 




This cloud stands up 

to any storm. 

Microsoft Azure scales to enable AccuWeather 
to respond to 10 billion requests for crucial 
weather data per day. This cloud rises to the 
challenge when the weather is at its worst. 

This is the Microsoft Cloud. 



Microsoft Cloud 





Dennis used to suffer 
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trOm Mb I J. Tax Syndrome 

Manual Sales Tax Syndrome (MSTS) is treatable. 

Ask your accountant about AvaTax today. 



Find out if Avalara AvaTax™ is right for you: 




Some side effects of AvaTax 
implementation are common 
and well documented. These 
include, but are not limited to: 
greater sense of ease and well- 
being, significantly reduced risk 
of penalties and interest in the 
event of an audit, greater focus 
on profit-making activities, 
more free time to enjoy the 
things you love — including 
family and friends. If you 
experience any of these very 
common side effects, contact 
your accountant immediately. 



► www.avalara.com/BW 



► 855 - 886-4885 
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“Play test is fun, because it’s where you 
validate your ideas. People do weird stuff” 




“When people 
think of me, 
they think 
of sequins” 

p83 



“It’s frankly illiterate to not 
be optimistic. We’re going 
to see a blossoming across 
essentially every front, 
unprecedented in human 
technological history” 



“Even cursory due 
diligence showed that a 
number of their 
dealings ended in death, 
litigation, or handcuffs” 



p56 



p35 
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“The cover’s on Bonnie Ross, who’s 
headed up the making of Halo 5.” 

“That must be a fun job.” 

“It is, but there’s also a lot of pressure 
for it to succeed— it’s taken 
hundreds of programmers, tens of 
millions of dollars, and three 
years to produce. It’s also why many 
people own an Xbox.” 



“That sounds less fun. 
We should just shoot Ross 
with a Halo 5 character— 
whoever the main one is.” 





© “Great 
Photo.” 

"Yep.” 

'Also— do 
you get 
'Halo Mary’? 
It’s a pun.” 



“Isn’t that the 
name of the 
character?” 



“Yes.” 



“But it’s 
about her.” 



© ‘“Gun 
Runner,’ 
because she 
runs the 
show. And 
the show is a 
game with 
guns. And 
she’s holding 
a gun.” 



© “Master 
Chief.” 
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As cities get bigger, they get harder to manage. That's why we r ve 
developed new information technologies that collect and analyze 
Big Data on so many things that touch people's lives. For instance, 
if you know how many cars are on the road at rush hour or how 
much electricity and water are being used at any given time, you 
can make better decisions. And the more you know, the easier it 
is to plan a tomorrow where cities feel like home no matter how 
big they get. Hitachi Social Innovation, ■ 
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Inspire the Next 
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FUTURE 



CAN WE MAKE BIG CITIES 
FEEL NOT SO BIG?" 
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Opening 

Remarks 

No 

Leaving 

Them 

Alone 

By Mujib Mashal 



U.S. troops are staying 
on in Afghanistan, but the 
country’s fate depends 
on its own armed forces 



President Obama’s original vision for 
Afghanistan by the end of 2016 was 
clear: only 1,000 American troops 
in country, mostly based in the U.S. 
Embassy in Kabul, down from the tens 
of thousands that were part of the 
140,000-strong coalition force at the 
height of the war against the Taliban. 
It would be the fulfillment of the 
promise Obama made during his cam- 
paign for the White House in 2008 to 
end U.S. military involvement in Iraq 
and Afghanistan. However, on Oct. 16, 
the president aborted the withdrawal. 
The 9,800 U.S. troops in Afghanistan, 
he announced, will stay until the end 
of his term, a lame-duck solution that 
leaves the central Asian nation as an 
open wound for his successor. 

The decision follows six months of 
Taliban resurgence, culminating in two 
weeks of dispiriting and violent develop- 
ments in northern Afghanistan. First, on 
Sept. 28, thousands of Afghan national 
security forces-whose careful and expen- 
sive training and equipping has cost the 
U.S. more than $60 billion over 14 years- 
simply gave in to a prolonged Taliban 
siege of the city of Kunduz and ran for 
their lives. “When the Taliban hadn’t 
entered the city, it was easier to fight 
them,” says Mohammad Yousuf Ayoubi, 
head of the Kunduz provincial council. 
“Going after them now means turning 
every home into a trench and fighting 
street by street.” 

Then, on Oct. 3, U.S. airstrikes meant 
to support Afghan government forces 
repeatedly bombed a busy hospital run 
by Doctors Without Borders, resulting in 
the deaths of 12 members of the medical 
staff and 10 patients. Obama apologized 
for the assault on the nongovernmental 
organization, but nothing he said could 
change the fact that Afghanistan is once 
again a costly predicament for the U.S. 

By Oct. 15, Kunduz city had been 
retaken from the Taliban. But the psycho- 
logical damage to the Kabul government 
has been tremendous. For the govern- 
ment’s army and national police forces, 
2015 had been held out as the year to 
prove themselves. And, for the first nine 
months of the year, the Afghan forces 
put up a good fight, despite worrisome 
desertion rates and a 50 percent increase 
in casualties. Occasionally, U.S. drones 
and warplanes came to their assistance, 
but the Afghan forces seemed to be able 
to hold their own even as the U.S. and 
NATO reduced close air support, long 
considered essential to give the govern- 
ment and its coalition allies an upper 
hand against a cunning and adaptive 




insurgency. Both President Ashraf Ghani 
and U.S. General John Campbell, com- 
mander of U.S. and NATO forces in 
Afghanistan, had a consistent narrative 
frame for the fighting on the ground: 
The Taliban might be able to extend its 
brutal activity across rural sections of 
the country’s 13 provinces, testing and 
stretching the Afghan forces, but the 
insurgents wouldn’t be able to overrun 
major urban centers. Then Kunduz fell. 

By sacking Kunduz, a small number 
of Taliban achieved their biggest 
victory since the Islamist radicals, 
who once ruled most of the country 
and had provided sanctuary to Osama 
bin Laden, were defeated in the U.S.- 
led invasion at the end of 2001. They 
also blew a massive hole in the Ghani- 
Campbell narrative and raised doubts 
about the ability of the Kabul govern- 
ment to survive. 

The fall of Kunduz exposed the way 
the political divisions in Kabul had trick- 
led down to the forces in the battlefield. 
The U.S. had brokered a coalition gov- 
ernment after last year’s bitter election 
stalemate. The continuing infighting 
among politicians, however, has had its 





effect on military commanders beholden 
to patrons in the capital. 

The Taliban had first made a run at 
ICunduz in April but were fended off 
by a stopgap measure: local militias 
armed by the government to help 
in the city’s defense. The measure, 
however, perpetuated local tensions 
and rivalries because of the militias’ 
abusive behavior, which made circum- 
stances fertile for the insurgents and 
their propaganda. The Taliban, further- 
more, hadn’t been fully repulsed and 
continued to patrol and attack Kunduz 
suburbs. They’d proved resilient 
over the years of fighting against the 
40-nation coalition and were about to 
show they could innovate. 

By the end of September, they’d 
shifted tactics, no longer staging hit-and- 
runs but coming in big numbers with the 
intention of overrunning and occupying 
areas they took over. Their numbers had 
also been reinforced by elements affili- 
ated with al-Qaeda that came across the 
border from Pakistan to evade military 
operations against them. That’s how 
they gathered a large enough force to 
take Kunduz. 



The crisis has exposed the fragility 
of the Kabul regime in other ways. The 
Afghan government seemed blithely 
headed toward a post-U.S. future, 
ready to lease former coalition bases 
to businesses and investors (page 24). 
The panic over the fall of a city has led 
to more division and outrage. Punches 
were thrown during heated sessions of 
parliament broadcast live on national 
television. Political talk shows turned 
into brawls. Ghani’s officials were 
accused of deliberately conceding 
Kunduz. Although the city has been 
recovered from the insurgents, the 
government’s slow response continues 
to perpetuate those suspicions. 

The U.S., which had been intent on 
withdrawal, watched from the side- 
lines as the Taliban marched on the 
city. After all, repelling the siege rep- 
resented an important test for Afghan 
forces. Even in the immediate wake of 
Kunduz’s fall, the U.S. provided only one 
bombing run, in the suburbs of the city. 
When the U.S. finally stepped up its air 
support, the results were disastrous: the 
assault on the Doctors Without Borders 
hospital. The NGO has called for an 



Over 14 years, $60 billion 
has been invested in 
training and equipping 
the Afghans 



independent war crimes investigation 
by the International Humanitarian Fact- 
Finding Commission, which was set up 
in 1991 under the Geneva Conventions 
but has never been used. 

The postponed fulfillment of Obama’s 
withdrawal from Afghanistan must 
also be seen through the prism of the 
promise he has kept: ending the U.S. 
military role in Iraq. That country 
has been in a state of cataclysm since 
the end of 2011 and is now part of the 
multifront Syrian implosion as Islamic 
State carves out territory for itself. Like 
Iraq, Afghanistan has been infected by 
the virus of Islamic State. Also known as 
Daesh, Islamic State operates largely in 
eastern Nangarhar province and parts 
of the south, harassing both the Afghan 
government and Taliban. “Daesh has 
grown much faster than we anticipated,” 
Campbell testified before the Senate 
Committee on Armed Services just 
before Obama’s decision to stop the 
withdrawal. “Its continued develop- 
ment in Afghanistan presents a legiti- 
mate threat to the entire region.” 

In the streets and political salons 
of Kabul, there’s a sense of relief over 
Obama’s decision to suspend the U.S. 
pullout. However, 9,800 soldiers in a 
limited role with limited mobility won’t 
make much of a difference if a coalition 
of 140,000 couldn’t. If Afghanistan is 
to remain free of Taliban control, the 
estimated 350,000 troops of the Afghan 
armed forces will have to take ownership 
of this war. 

For that to happen, the politicians in 
Kabul urgently need to get their house 
in order. The factionalism and bickering 
over even the smallest appointments 
shouldn’t continue “if the house is 
burning,” as Ghani himself has described 
the situation. The U.S. -led NATO coali- 
tion also has to find new ways to pressure 
Pakistan to crack down on the leader- 
ship of the insurgency, which continues 
to direct operations from that side of the 
border. Otherwise, Obama’s decision will 
be just a slight delay on a long-foretold 
failure, despite years of tremendous 
bloodshed and spent treasure. © 

Mashal , a reporter with the New York 
Times in Afghanistan , is a contributor to 
Bloomberg Businessweek. 
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Europe Must Rebuild 
Its Digital Safe Harbor 

A court ruling defending privacy has completely 
confused trans-Atlantic commerce 




On Oct. 6, the European Court of Justice pulled the rug from 
under trans-Atlantic e-commerce. Since then, U.S. companies 
have remained confused about how to keep operating in 
Europe. Data protection authorities in Brussels offered little 
clarification beyond reminding the European Union and the 
U.S. of what’s already obvious: A new e-commerce framework 
needs to be worked out as soon as possible. 

The court’s landmark ruling invalidated a 15-year-old 
agreement known as Safe Harbor, which was an attempt to 
bridge differing approaches to data protection in Europe and 
the U.S. The ECJ said the data of Europeans were unsafe from 
U.S. government surveillance. Invalidating Safe Harbor was 
initially hailed by supporters as a victory for human rights 
and privacy. But it advances neither. 

While the Googles and Amazons of the world have the 
money and legal counsel it takes to comply with the ruling 
and stay in business in Europe, thousands of other companies 
will suddenly find it harder to deliver services to customers 
and manage global supply chains. Many cloud computing 
companies have relied on Safe Harbor for data transfers involv- 
ing e-mail, payroll, and customer relationship systems. There 
are workarounds for data transfers from the EU, including 
so-called model contracts. But they’re more cumbersome, and 
they too may be subject to legal challenge. 

The loss of this arrangement will impose an enormous cost 
on productivity and trade-amounting to as much as 1.3 percent 
of EU gross domestic product, according to the American 
Chamber of Commerce to the European Union. 

For all that, the decision won’t do much to protect EU citizens 
from U.S. surveillance. Any information the National Security 
Agency gets from data flowing into the U.S. is already subject to 
strict legal reviews and limitations. But far fewer restrictions are 
in place when it comes to conducting surveillance overseas; by 
encouraging companies to store more consumer data in Europe, 



the ECJ judgment may end up making surveillance easier. 

Meanwhile, the surveillance programs of some European 
countries have grown more robust. Edward Snowden has 
referred to a “European bazaar” in data collection, where 
intelligence services in France, Germany, Italy, the Netherlands, 
Sweden, and other countries collect data and swap informa- 
tion. France strengthened the monitoring of digital communi- 
cations without judicial oversight and, after the Charlie Hebdo 
attack, approved broad surveillance powers. 

The European court upset a delicate balance between the EU 
and the U.S. on data transfers and exposes deep disagreement 
on how to balance commerce, consumer rights, and national 
security. In the Digital Age, there’s no such thing as technolog- 
ical sovereignty, no such thing as perfectly ring-fenced privacy. 



One Last Job for 
John Boehner 

The outgoing speaker must get the House 
to raise the debt ceiling 



In an interview shortly after he announced his intention to retire. 
Speaker of the House for a While Longer John Boehner said: “I 
don’t want to leave my successor a dirty barn. So I want to clean 
the barn up a little bit before the next person gets there.” If he’s 
looking for a way to make the place more presentable, he could 
get the House to raise the debt ceiling. 

The U.S. government reached that limit in mid-March. Since 
then. Treasury Secretary Jack Lew has employed “extraordi- 
nary measures” to borrow funds without breaching the ceiling. 
He now says that on Nov. 3 that game, too, will be up; the gov- 
ernment will have insufficient funds to meet its obligations. 

This crisis, like the games of chicken focused on the debt 
ceiling in 2011 and 2013, is entirely manufactured. Congress has 
already passed the legislation that required the spending that 
resulted in the debt. Raising the debt ceiling simply allows the 
government to make good on its obligations. 

The consequences of even threatening not to let it do so are 
considerable. The 2011 crisis resulted in a credit downgrade and 
$1.3 billion in higher government borrowing costs in that fiscal 
year alone. Higher borrowing costs on Treasury securities issued 
during the 2013 crisis ranged from $38 million to $70 million 
through Sept. 30, 2014. An actual breach would be vastly more 
expensive. Boehner has two weeks to find a resolution. 

That there are members of Congress who relish the pros- 
pect of destroying their nation’s credibility in financial markets 
is one of the unsettling facts of an imbalanced era. That they 
would do so largely for the pleasure they take in political 
preening should compel Boehner to bypass them altogether 
and go straight to a bipartisan solution. 

Ideally, Boehner’s barn cleaning will resolve the most vital 
issues before he departs and someone else claims the worst 
job in politics. © 
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The President Who 
Betrayed Business 




► Erdogan targets corporations and the media as he fights to keep a grip on power 

► “In 2007, this was a completely different Turkey. It was a progressive force ” 



It’s easy to forget that Turkish 
President Recep Tayyip Erdogan was 
once the darling of foreign investors 
and civil rights activists. They and 
the European Union cheered ahead 
of each election victory his party 
chalked up since coming to power in 
2002. But not this time. 

On Nov. l, Turkey will hold the snap 
election Erdogan called after his ruling 
Justice and Development, or AK, party 
failed to secure a majority in June’s 
parliamentary contest. Rather than 



allow a coalition that would hinder 
his plans to consolidate the power he 
wields from the 3 million-square-foot 
presidential palace he built last year, 
he opted for a retry. 

Since then, a war with Kurdish mil- 
itants that cost Turkey more than 
30,000 lives in the 1980s and ’90s 
has reignited, and a series of terror- 
ist attacks the government attributes 
to Islamic State suggests the conflict 
in Syria is seeping over the border. 
Erdogan’s opponents accuse him of 



using the hostilities to discredit the 
Kurdish Peoples’ Democratic Party, or 
HDP, which tipped the electoral arith- 
metic against him in June. 

Erdogan’s spokesman declined to 
comment, and the president has denied 
the accusation. Even so, he has called 
for HDP legislators to be stripped of 
their immunity so they can face pros- 
ecution for alleged links to terrorism. 

He has painted an us-or-them choice 
for voters, and not just between Kurds 
and Turks. In June he portrayed his 
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omestic opponents as being in a con- 
piracy with foreign bankers, the New 
York Times, the BBC, and others “to 
ealcen Turkey, to divide it and to dis- 
tegrate it, and then to swallow it.” 
outlandish as that may sound, the 
essage is relentlessly reinforced by 
ro-government media, and it seems to 
e keeping the faithful from straying, 
he AK Party remains by far the most 
opular, with just over 40 percent of 
those polled in recent surveys voicing 
their support. The party got 41 percent 
of the vote in the June election. While 
a strong showing, that’s not enough to 
secure it an absolute majority on Nov. l. 

Erdogan is also losing one of his 
biggest selling points to voters: eco- 
nomic growth. Consumer confi- 
dence has had a strong correlation 
to the AK Party’s electoral fortunes, 
and it’s falling sharply, according to 
Bloomberg data. 

“If I’d known it would turn out this 
way, I would never have joined the 
party,” says Suat Kiniklioglu, a former 
AK Party legislator and one of many lib- 
erals who were attracted by the party’s 
big-tent politics in the early Erdogan 
years. “But who could have predicted 
it? In 2007, this was a completely dif- 
ferent Turkey. It was a progressive 
force. There were membership nego- 
tiations with the EU, the economy was 
booming, the country was liberalizing.” 
Turkey’s gross domestic product 
per capita more than tripled in dollar 
terms during Erdogan’s first decade 
in power. That led Goldman Sachs 
in 2008 to predict that by 2050, the 
nation would be richer than Japan 
and Germany. Today that looks like 
wishful thinking. As measured in 
dollars, GDP shrank last year. That 
trend is expected to continue through 
the end of 2016. 

The deteriorating business climate 
is due partly to police raids on com- 
panies and media associated with 
Erdogan’s estranged allies in the 
Fetullah Gulen religious movement. 

His clash with Fetullah Gulen has also 
led him to purge the judiciary, which 
contained many Fetullah Gulen adher- 
ents, and turn it into a political tool. 
Since 2012, Turkey’s ranking for the 
quality of its public institutions has slid 



to 75th in the world from 56th, accord- 
ing to the World Economic Forum’s 
Global Competitiveness Index. 

Erdogan has renewed a personal 
vendetta against Aydin Dogan, owner 
of Turkey’s largest opposition media 
group. In 2009, Dogan’s company was 
hit with multibillion-dollar tax fines 
that exceeded its market value, causing 
the company significant damage even 
though most of the fines were over- 
turned in court. K09 Holding, Turkey’s 
largest conglomerate, has also run into 
political headwinds, losing defense con- 
tracts it appeared to have won. 

Ishak Alaton, chairman of the 
Alarko Holding conglomerate he 
founded in 1954, says he’s worried. 

As a member of Turkey’s small Jewish 
community, Alaton has spent a career 
trying to remain above the political 
fray. Now he says, “I’d like to see 
a coalition. A third election would 
be unthinkable for the country.” 
Investors all have the same two ques- 
tions when they ask about Turkey 
now, says Atilla Yesilada, an analyst 
at the Global Source Partners busi- 
ness consultancy in Istanbul: “Will 
Erdogan be able to steal the elec- 
tion? And will he again be able to 
prevent a coali- 
tion?” Investors 
see a coalition 
government that 
14% ties Erdogan’s 
hands as the best 
7% way to heal some 
of the divisions 
that have opened 
0 up in Turkish 
society, Yesilada 

says. The likely 

partner in a coalition is the secular 
Republican People’s Party, the AK 
Party’s main opposition. 

More concretely, investors and busi- 
nesspeople are concerned that Turkish 
economic policy and political pres- 
sure on the Central Bank to keep rates 
low will get worse if Erdogan’s take- 
no-prisoners approach is vindicated 
by a clear victory for the AK Party. 

His closest advisers are talking about 
introducing an economic paradigm 
focused on supporting national cham- 
pions of industry. 



To some, that sounds too much like 
the political and economic system that 
President Vladimir Putin has devel- 
oped for Russia-“Putinism without 
the natural resources and military 
might,” as Yesilada puts it. Turkey’s 
democracy, however, still has a 
chance to avoid that fate on Nov. l. 

— Marc Champion 

The bottom line The Turkish election will result in 
a coalition government that restrains Erdogan— or 
an AK Party win that gives him much more power. 




Immigration 

Putin’s Isolation Spurs 
Russians Westward 



► If they hate the U.S. so much, why 
do so many want to go there? 

► The States are a safe place to 
“park their spouses and children” 

When pollsters ask Russians if they 
like the U.S., the answer is a resound- 
ing nyet. In a survey released on 
Oct. 14 by the independent Levada 
Center polling group in Moscow, 

71 percent said the U.S. played “a 
negative role in the world”-up from 
50 percent two years ago. 

But the number of Russians trying 
to emigrate to the U.S. has never been 
higher. The U.S. Department of State 
says Russian applications for this year’s 
U.S. green card lottery hit an all-time 
high of 265,086, even though only 
about 4,000 of 100,000 slots in the 
drawing were set aside for Russians. 
Last year, 245,638 got visas allowing 
them to stay temporarily in the U.S. for 
work, study, or tourism. That’s more 
than double the number a decade ago, 
despite the ruble losing nearly half its 
value against the dollar in 2014, making 
U.S. travel far costlier for Russians. 

An additional 3,582 Russians were 
allowed to settle permanently in 
the U.S. last year, for family or other 
reasons, including 56 millionaires 
who were given visas after agreeing to 
invest at least $500,000 in job -creating 
businesses. “People I spoke to a few ► 
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^ years back, who were happy with 
Moscow, are now looking for an exit 
strategy,” says Marina Fooksman, an 
immigration lawyer in New York City 
who emigrated to the U.S. from the 
Soviet Union in the 1980s. 

As the economy sputters and 
President Vladimir Putin shakes up 
his circle of favored businesspeople, 
wealthy Russians see the U.S. as a safe 
place to “park their money, maybe 
park their spouses and children,” 
Fooksman says. Russians who are less 
wealthy want to earn more money, 
she says-by applying for U.S. visa pro- 
grams targeting professionals. 

This is all part of a broader exodus 
of Russians, especially from academia, 
high tech, banking, and law. Putin 
complained in June that foreign orga- 
nizations were “working like a vacuum 
cleaner” to lure skilled Russians. The 
country’s official statistics show a spike 
in departures over the past two years, 
and those data include only those who 
tell the government they’re leaving, 
which many emigrants don’t do. 

Some 75*300 Russians obtained res- 
idence permits in the European Union 
and Switzerland last year, up 25 percent 
over 2010. Britain, Germany, and Spain 
are top destinations. Israel says appli- 
cations for citizenship from Russians 
are up 30 percent over that period. This 
despite a Levada Center poll released 
on Oct. 13 that found that 61 percent of 
Russians would “definitely not” want 
to move abroad permanently, up from 
51 percent in 2008. Only 6 percent said 
they definitely wanted to emigrate. 



Maxim Kiselev, a venture capitalist 
who has worked with the government- 
backed Skolkovo technology startup 
incubator in Moscow, says the project 
increasingly has become “an incuba- 
tor of emigrants.” Persuading high- 
tech entrepreneurs to stay in Russia 
has always been hard because of scarce 
financing and a limited local market for 
innovative technologies, he says. The 
problem has worsened as the ruble has 
plunged and Western sanctions have 
frozen Russia out of capital markets. 

The number of emigrants remains 
well below the roughly 100,000 who 
annually left Russia during the decade 
after the fall of the Soviet Union. 
Russia’s growing isolation and Putin’s 
crackdown on political opposition are 
fueling the current exodus. “Kremlin 
policy is forcing the educated class 
to choose: Either line up under the 
banner of war with the West or leave,” 
says Alexander Morozov, a Moscow 
political scientist who recently moved 
to Germany. 

Immigration lawyer Fooksman 
says many of her clients are afraid to 
talk openly about emigrating. “When 
they’re calling from Russia, they’re 
always very careful to say there are no 
issues,” she says. If they’re in New York 
on a tourist or business visa, clients are 
more direct. Says Fooksman: “When 
they come in face to face, it’s a differ- 
ent story.” — Carol Matlack 

The bottom line While Russians express anti-U.S. 
sentiment in polls, the number applying for U.S. 
green cards hit a record 265,086 this year. 




Investigations 



Malaysians Take 
To the Streets 



► A financial scandal rocks the 
prime minister’s office 



► “Malaysia risks ... falling off the 
radar altogether” 

Investors don’t like political turmoil. 
So for now they don’t like Malaysia, 
where allegations of financial wrong- 
doing by Prime Minister Najib Razak 
have triggered demonstrations and 
denunciations in parliament. Foreign 
investors sold $4.6 billion in Malaysian 



stocks and bonds last quarter and sent 
the currency to a 17-year low. Foreign 
direct investment that’s gotten govern- 
ment approval fell about 42 percent 
in the first half of 2015* to 21.3 billion 
ringgit ($5 billion). “Malaysia risks not 
just being left behind but falling off 
the radar altogether,” says Jim Walker, 
chief economist at Hong Kong-based 
consultancy Asianomics Group. 

Najib’s troubles began over his 
role as chairman of the advisory 
board at state investment company 
lMalaysia Development (lMDB). It 
almost defaulted this year after amass- 
ing 42 billion ringgit of debt. Then in 
July the Wall Street Journal reported 
that $700 million may have moved 
through government agencies and 
companies linked to lMDB before 
apparently appearing in Najib’s per- 
sonal accounts. The prime minister 
acknowledged the money reached 
his accounts but said it was political 
donations from the Middle East, not 
public funds. The government’s anti- 
corruption commission reached the 
same conclusion initially, but its inves- 
tigation continues. 

lMDB didn’t respond to an e-mail 
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and calls seeking comment. 

It said on Oct. 9 that the 
attorney general hadn’t 
found evidence of any 
wrongdoing. 

The scandal overshadows 
Najib’s achievements. 

Although it was hit by a decline 
in prices for oil and natural gas, the 
economy is holding up. Growth has 
slowed from a peak of 7.4 percent 
in 2010 to about 5 percent this year. 
Unemployment in July was 3.3 percent. 

The budget deficit will probably 
be a manageable 3.2 percent of gross 
domestic product this year. A gov- 
ernment spokesman points out that 
under Najib, total investment in 
Malaysia has more than doubled in 
the last four years and the economy 
created more than 1.8 million new 
jobs. Says the spokesman: “Certain 
individuals are desperately talking 
down the economy for politically 
motivated and unpatriotic motives.” 

Last year, Najib abolished fuel subsi- 
dies. In April he introduced an unpopu- 
lar levy on goods and services to widen 
the tax base and limit reliance on oil 
revenue. Earlier in his premiership he 



unveiled a plan to attract foreign 
companies and boost income by 
providing more skilled jobs. 

The leadership remains stuck 
in firefighting mode as investi- 
gations by the police, the anti- 
corruption commission, and a 
parliamentary public accounts com- 
mittee continue, and opponents such 
as previous Premier Mahathir bin 
Mohamad call for Najib’s resignation. 
Economists say the government still 
has to work on improving corporate 
governance and government trans- 
parency, upgrading workers’ skills, 
boosting productivity that is one-third 
that of the U.S., reducing reliance on 
its oil and gas exports, and curbing 
preferential treatment for the ethnic 
Malay majority. 

“The reforms are not taking place 
because Najib is preoccupied,” says 
Saifuddin Abdullah, a former deputy 
minister in Najib’s government and 
ex-member of his United Malays 
National Organisation supreme 
council, who has joined an opposition 
party. “It’s maintenance mode” for 
companies as they wait for an end to 
political uncertainty, he says. 



“Certain individuals 
are desperately 
talking down the 
economy for 
politically 
motivated and 
unpatriotic motives.” 

A spokesman for 

Prime Minister Najib 
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The pressure on Najib may increase 
as parliament returns to session, with 
results of more lMDB probes expected. 
Opposition lawmakers have filed a 
motion for a no-confidence vote. The 
premier, though, has the support of 
many of the ruling party’s divisional 
chiefs, and the opposition alliance 
remains fragmented after a split this 
year. Malaysia central bank Governor 
Zeti Akhtar Aziz acknowledges the 
scandals’ impact: “People are dis- 
tracted now because our country 
rarely has political developments of 
this nature.” A government spokesman 
says Malaysians and foreigners should 
withhold any judgment on lMDB until 
the investigations are complete. 

Najib has ordered state invest- 
ment funds to spend 20 billion ringgit 
on Malaysian stocks. “Malaysia has 
run out of ideas,” says William Case, 
who teaches international political 
economy at City University of Hong 
Kong. “There are state interventions 
when they should be freeing up 
markets and embracing more open- 
ness and transparency. Early in his 
tenure, I had great hopes with all the 
reforms. But all of that has fallen by 
the way.” — ShamimAdam 

The bottom line Malaysia is weathering the oil 
and gas downturn, but investors worry that the 
scandals will cause a political upheaval. 




Monetary Policy 

The Great Negative 
Rates Experiment 



► The Swedes, Danes, and Swiss 
venture to the subzero zone 



► “Real rates for real people were 
actually never negative” 

When the Federal Open Market 
Committee decided in September to 
leave its main policy rate where it’s 
been for seven years-close to zero- 
it included an extraordinary detail. 
According to the “dot plot,” the display 
of unattributed individual policy 
recommendations, one committee 
member believed that the rate should 
be below zero through 2016. That is, 
rates should go to a place the U.S. has 
never had them before. ► 
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< In theory, it shouldn’t be possible 
for a central bank to keep short-term 
interest rates below zero. Banks would 
have to pay the Federal Reserve to hold 
reserves. Consumers would have to 
pay banks to hold deposits. Banks and 
people can hold physical cash, which 
charges no interest. This is why econ- 
omists see zero as the lowest possible 
rate. It’s just theory, though; real-world 
experience shows the actual lower 
bound is somewhere below zero. 

Denmark’s key bank rate dipped 
below zero in 2012 and is at minus 
0.75 percent. Economists recently sur- 
veyed by Bloomberg see negative rates 
in that country continuing at least into 
2017. Switzerland has kept the rate at 
minus 0.75 percent since early this year, 
and Sweden’s is minus 0.35 percent. 

These countries have a different mone- | 
tary goal from that of the Fed. Denmark 
and Switzerland have been working 
to remove incentives for foreigners to 
deposit money in their banks. Massive 
foreign inflows would drive their cur- 
rencies to appreciate so much they 
would become seriously misaligned 
with the euro, the currency of their 
main trading partners. Sweden has 
been attempting to create inflation. 

The strategy has had some success. 
Denmark has been able to hold on 
to its peg to the euro. Switzerland 
dropped its euro peg, and after an 
initial runup, the Swiss franc has 
traded within a predictable band. 
Sweden’s inflation has seesawed. 

In all three countries, banks were 
reluctant to pass negative rates on to 
their domestic customers. In Denmark 
deposit rates have fallen, and some 
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banks have raised fees for their ser- 
vices, but “real rates for real people 
were actually never negative,” says 
Jesper Rangvid, a professor of finance 
at the Copenhagen Business School. 
The same is true for Sweden, accord- 
ing to a paper by the Riksbank, the 
central bank. In Switzerland, one 
bank, the Alternative Bank Schweiz, 
will impose an interest charge on retail 
deposits starting in January. 

There’s no evidence of a flight to 
cash in any of the three countries. 
According to central bank data, Danish 
households have added 28 billion 
kroner ($4.3 billion) to bank deposits 
since rates shrank to their record low 
on Feb. 5. That’s because a sack of bills 
has to be stashed somewhere safe, and 
protection costs money. According to 
Rangvid, rates would have to drop as 
low as minus 10 percent before people 
start “building their own vaults.” In its 
paper, Sweden’s Riksbank pointed out 
the same possibility but declined to say 
how far below zero rates would have to 
go to trigger depositors’ exit from the 
banks in the largely cash-free country. 

In the U.S., Narayana Kocherlakota, 
the dovish president of the Minneapolis 
Fed, has expressed support for negative 
rates as an option. (He’s likely the anon- 
ymous negative rate dot-plot guy.) So 
has John Williams of the San Francisco 
Fed. William Dudley of the New York 
Fed, a moderate, said during an Oct. 15 
event that the FOMC had considered 
negative rates during the depths of the 
financial crisis. Experience in Europe, 
he said, showed that the unintended 
consequences of negative rates were 
“less than what people had feared.” 

Since they dropped rates below 
zero, there has been no clear, consis- 
tent economic trend among the three 
countries. In Denmark asset prices 
have risen as Danes sought higher 
returns. Spurred by speculation, the 
local stock market has recorded more 
than twice the gains of the Stoxx 
Europe 600. Danske Bank, Denmark’s 
biggest lender, says Copenhagen 
is becoming Scandinavia’s riskiest 
property market, because of a surge 
in prices. Danish businesses have 
increased their investments only 
6 percent; private consumption has 
risen 5 percent. According to Torsten 
Slok, Deutsche Bank’s chief inter- 
national economist in New York and 
a Dane, negative rates “raise risks in 



the short term and do little more to 
help the economy than what can be 
achieved with bond purchases.” 

In Switzerland there’s little sign of 
overheated property or stocks, or new 
consumption. Recently, Thomas Jordan, 
head of the Swiss National Bank, saw 
potential side effects but called negative 
rates an “important and unavoidable 
monetary instrument to weaken the 
attractiveness of the [Swiss] franc.” 

All three countries have dipped 
below zero without massive withdraw- 
als. That’s a valuable lesson for econ- 
omists. But in Sweden, it’s too early 
to tell whether negative rates have 
created inflation. And in Denmark and 
Switzerland, this tool has succeeded 
only in its precise and limited purpose: 
to manage exchange rates with the 
euro. That finding will be of limited 
value to the Fed. — Brendan Greeley , 
with Peter Levring, NicIcRigillo, and 
Catherine Bosley 

The bottom line Although negative rates were 
thought to be impossible, they’ve been deployed 
in Europe to keep currencies in check. 




Global Warming 



The Merlot Grape 
Is Feeling the Heat 




► Climate change is threatening 
Bordeaux vineyards 



► “We’re not going to keep merlot 
no matter what” 

This summer was a scorcher in France, 
the second-hottest on record. For 
Bordeaux wine growers, the searing 
temperatures were the latest reminder 
that global warming threatens to upend 
their world. In a vineyard on the out- 
skirts of the world’s wine capital, Agnes 
Destrac, a researcher with France’s 
National Institute for Agricultural 
Research, points to shriveled merlot 
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grapes, left on the vine well past 
harvest time to simulate the effects ™ 
of rising temperatures. “You have to 
keep in mind the limits of the grape,” 
Destrac says. “We’re not going to keep 
merlot no matter what.” 

A few years ago, such talk would 
have been heresy. Merlot vines cover 
more than 60 percent of Bordeaux’s 
red wine area. But now Destrac is 
at the forefront of a race to hunt for 
grapes that can better withstand heat 
and help Bordeaux’s $4.2 billion wine 
industry adapt to a hotter world. 

Merlot is Bordeaux’s earliest-ripening 
red wine grape, and its character 
would change if a warmer climate 
meant fully ripe grapes in August 
rather than September, says Bernard 
Farges, a winemaker and president 
of the Interprofessional Council of 
Bordeaux Wine, the local wine board. 
Overripe merlot “loses its class and 
freshness,” becoming “a fruit bomb 
with no hard edges,” oenophile Clive 
Coates wrote in his 2004 book. The 
Wines of Bordeaux. 

An alternative ideally would yield a 
wine that still is typical of Bordeaux, 
Farges says. That means a deep red 
that’s elegant, easy to drink with 
meals, and not too high in alcohol. 
Farges is already looking for that 
grape. He’s experimenting with petit 
verdot, a traditional variety whose late 
and often unreliable ripening has held 
back its cultivation in the region. In a 
warmer climate, petit verdot ripens 
more reliably. So as temperatures 
increase, the variety can add tannins, 
color, and flavor to Bordeaux reds. 

France’s wine regions are organized 
in controlled designstions-appellations 
in French-of origin, known by the 
acronym AOC, with rules on growing 
areas and grape types based on 
centuries of experience. Global 
warming means such tradition may 
have to go out the window. Bordeaux 
has heated up almost lC (1.8F) since the 
1980s, and more increases could push 
merlot outside its comfort zone. 

From Champagne in the north to the 
Rhone valley in the south, vines are 
flowering earlier and fruit is matur- 
ing more quickly than a generation 
ago. In all four scenarios used by the 
Intergovernmental Panel on Climate 
Change, a scientific body overseen 
by the United Nations, the region 
is expected to continue warming 



“Our inclusive society did not 
happen by accident and won’t 
continue without effort.” 

Canadian Prime Minister-elect Justin .Trudeau at his victory 
celebration on Oct. 19, a reference to the anti-Muslim rhetoric 
of his predecessor’s campaign 



through 2050. In its scenario of rising 
greenhouse gas emissions, average 
temperatures may be about 4C higher 
than the 1975-2005 average by the end 
of the century. 

The Bordeaux wine board has asked 
to change the regulations of the AOC 
so growers starting in 2016 can try 
out grape varieties barred under the 
label of the world’s most famous wine 
region. It’s proposing to add four red 
wine grapes to the 
six allowed in the 
AOC as part of an 
eight-year exper- 
iment. The plant- 
ings would include 
regional varieties 
as well as marselan, 
a cross between 
cabernet sauvignon 
and grenache 
developed in 1961. 
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At the research institute’s vineyard, 
south of the wine board’s 18th century 
headquarters, Destrac oversees a 
plot of 52 grape varieties-including 
vines from Greece, Italy, and Portugal. 
Touriga nacional, a grape from north- 
ern Portugal used in port, held up 
well despite heat waves this summer. 
“Portuguese varieties could be good 
candidates,” says Destrac, who pre- 
viously studied tomato genetics. “We 
know they can stand high tempera- 
tures, and they’re on an ocean front.” 
Bordeaux is next to the Atlantic. 

Every week, Destrac gathers grapes 
for analysis at the nearby Institute 
of Wine and Wine Sciences, tracking 
sugar content as the fruit progresses. 
The berries are counted, weighed, and 
crushed into juice that fills trays of test 
tubes with colors from pale yellow 




to deep red. 

An extremely 
hot July pushed up sugar levels and 
reduced the acidity that provides 
freshness to wine, she found. 

Studying new varieties will give wine- 
makers more tools to confront climate 
change-and with vineyards typically 
planted to produce for 30 years, the 
time for research is now, says Vincent 
Cruege, winemaker at Chateau La 
Louviere in Bordeaux’s Pessac- 
Leognan appellation. Cruege isn’t con- 
vinced that global warming presents as 
big a problem as others believe. While 
sugar content has changed in the past 
25 years, that’s as much the result of 
new agricultural practices as warmer 
weather, he says. Pruning, defoliat- 
ing, and thinning out unripe bunches 
can control crop development. “How 
we work the vines can have more effect 
than the vintage,” says Cruege, who 
started out as a trainee at Chateau La 
Louviere more than 25 years ago and 
became head oenologist for its owner, 
Vignobles Andre Lurton, in 2013. 

Still, winemakers “will have to 
manage a changing environment,” says 
Herve Le Treut, a lead author for the 
most recent report by the intergovern- 
mental climate change panel. “Nature 
reacts extremely strongly to changes in 
temperature. We’ll need to know, for 
various wine grape varietals and cultiva- 
tion methods, what has to be preserved 
at what price.” — Rudy Ruitenberg 

The bottom line Scientists supported by the 
$4.2 billion Bordeaux wine industry seek alternative 
grapes that can flourish at higher temperatures. 
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MAY CONTAIN 
cement, rat poison, sugar, 
gypsum, pesticides, and/or 
household cleaners 



Chtek out With 



Pay with Bitcoin 



► Drug companies use cyberdetectives to troll the dark net for fake medicines 

► Finding “no active ingredients, too much, and in some cases a totally different active ingredient” 



In his second-floor office at an indus- 
trial park 30 miles southwest of 
London, Tim Ramsey sits down at his 
laptop and heads to a website called 
Agora, where he pages through lists of 
prescription drugs for ailments such 
as cancer, heart disease, and diabetes. 
Choosing an injectable human growth 
hormone, he clicks over to an anony- 
mous Bitcoin account and dispatches 
0.527 Bitcoin-$l24-to pay for the stuff. 

Ramsey isn’t a distraught patient in 
search of lifesaving treatments on the 
fringes of the Internet, where they’re 
typically cheaper than those pur- 
chased through normal channels. He’s 
a 59-year-old ex-cop hired by drug com- 
panies to troll a seedy, crime-prone 
corner of the Web that some call the 
dark net, accessible through software 
called Tor that renders users virtually 
anonymous. Ramsey spends his days 



looking for knockoff pharmaceuticals 
on illicit EBay-like marketplaces where 
buyers can rate products and leave 
reviews of sellers with names such as 
the Peoples Drug Store, Got Milk, and 
Amish Mafia. “People are being driven 
by desperation to buy drugs on the dark 
net,” says Ramsey, operations manager 
at Centient, where he oversees a team 
of 15 computer whizzes who protect 
brands by ferreting out counterfeit 
goods online. 

For the $300 billion pharmaceuti- 
cal industry, the rapid growth of such 
marketplaces is a serious threat to 
profits and reputations. For regular 
folks who turn to the dark net because 
they’re uninsured or their coverage 
won’t pay for expensive medications, 
the choice can be lethal. Counterfeit 
drugs bought online have been shown 
to include everything from gypsum and 



rat poison to heavy metals and house- 
hold cleaners. “We’ve found products 
with no active ingredients, too much, 
and in some cases a totally different 
active ingredient,” says Bill Reid, head 
of global anti-counterfeiting operations 
at Eli Lilly. 

In April a 21-year-old British student 
named Eloise Parry died after taking 
diet pills she ordered online. The pills 
contained 2,4 Dinitrophenol, or DNP, 
an industrial chemical used as an anti- 
septic and pesticide. Although DNP was 
used in diet pills in the 1930s after scien- 
tists at Stanford discovered it increases 
metabolism, it was soon banned 
because it could be lethal, with some 
patients developing fevers topping 110F. 

At Centient, Ramsey and his band of 
cybersleuths use computers that have 
been scrubbed of any information that 
may provide sellers with clues to their 
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actual identities, such as Facebook 
accounts or even a registered operat- 
ing system. They buy in Bitcoin, com- 
municate through encrypted e-mails, 
employ a host of made-up names, and 
receive shipments at covert addresses. 
Ramsey’s team then hands the loot 
to drug companies, which determine 
whether the knockoffs bear any relation 
to what’s on the label. The companies 
aim to use the information to identify 
counterfeiters and alert police to shut 
them down. The drugmakers Ramsey 
works for asked not to be identified, 
citing the sensitivity of the matter. 

About half of Centient’s purchases 
are either counterfeit or sold as part of 
a scam. In one case, Ramsey bought a 
treatment for seizures from a seller in 
Cameroon. A week later he received 
an e-mail from the vendor claiming the 
shipment had been held up by French 
customs at Paris’s Orly Airport and that 
he needed to pay a further €150 ($170) 
to get it released. Ramsey declined to 
pay and never got the pills. 

The online drug trade is growing 
fast. On Agora, the number of prescrip- 
tion medication listings rose 50 percent 
from March to August, to almost 25,000, 
according to cybersecurity consult- 
ing firm Fortinet. Agora, which offers 
no information about its ownership or 
management, recently went offline to 
repair what it says are security flaws. 

But Ramsey says he knows of more than 
a dozen other major marketplaces on 
the dark net, and on the open Internet 
thousands of online pharmacies also 
sell illegal and fake drugs. As more 
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people buy medications on the Web, 
it’s become “a fantastic platform for 
criminals,” says Alastair Jeffrey, head of 
enforcement at the British agency that 
regulates sales of medicine. In June the 
agency seized £16 million ($24.7 million) 
of fake and unlicensed drugs and 
devices from online sellers. 

On Agora, what’s billed as a Sanofi 
insomnia drug called Stilnox costs 
0.234 Bitcoin for 20 pills. Its seller. 
Trusted Fox, has a rating of 5 out of 
5 from users: “Top notch,” reads one 
review. Another seller, HappyShopper, 
offers roofies-the tranquilizer 
Rohypnol-citing its reputation as a 
“date rape” drug. “Never get busted 
again,” says an ad for a $79 “smell neu- 
tralizer” designed to help buyers who 
travel with their illicit purchases evade 
detection at customs. 

Makers of illegal drugs often use a 
relay system, says Michael Sorge, secu- 
rity chief at Bayer, which says it’s found 
thousands of websites illegally offer- 
ing its medications. Counterfeits made 
in Asia are shipped to distributors in 
Europe to make it appear they’re pro- 
duced there. One case, involving fake 
Bayer products and a group the German 
press has dubbed the Pill Gang, has led 
to seven people convicted so far. The 
group netted €21.5 million over several 
years processing about 17,000 orders a 
month for erectile dysfunction and diet 
pills, according to court documents. 

The drugs were made in India and 
China, stored in Spain and the Czech 
Republic, and shipped to customers 
from addresses in other European 
countries, with the proceeds deposited 
in Cyprus. “At the end of the day, the 
person who ordered the pills receives 
a letter from the U.K. or Germany, and 
it doesn’t come from a questionable 
country,” says Sorge. “These are not 
shirts or handbags but medicine, and 
people taking medicine expect it will 
help, not hurt them.” 

That often requires a lot more trust 
than a purchase from a local phar- 
macy. Ramsey recently opened a 
padded white envelope with no return 
address. Although the shipment 
said it contained “Thai balm,” inside 
was a glass vial of human growth 
hormone packaged in a branded 



box from a major manufacturer. 

Ramsey relies on software Centient 
has created that trolls both the open 
Internet and the dark net day and night, 
looking for clients’ brands and other 
keywords to spot suspicious activity. 

He says his 32 years as a detective and 
later work tracking music piracy gave 
him the skills to find bad guys online 
while maintaining a stealthy profile. An 
investigation in 2009 opened his eyes 
to the trade in knockoff medications 
and offered evidence that many crooks 
who pirated music have moved into 
drugs. On a police raid near Amsterdam 
looking for counterfeit CDs, he recalls 
finding about 100 bags of blue tablets 
marked as Viagra that contained little 
more than cement dust. 

What worries Ramsey is that lots of 
regular folks have found their way to 
the dark net, lured by sites often selling 
dangerous imitations of what they need 
and can’t afford. “Narcotics, guns, and 
hit men lifted the lid on the dark net, 
and closely behind came pharmaceu- 
ticals,” says Ramsey. “Now you have 
an older generation going there to buy 
medicines.” — Kristen Schweizer ; with 
Johannes Koch 

The bottom line On one dark net marketplace, the 
number of prescription drugs offered for sale rose 
50 percent from March to August. 




Autos 



Where Have All the 
Drivers Gone? 



► A parking company finds a way to 
get young Japanese to love cars 

► “It’s unrealistic to buy and own a 
car given my current salary” 

What do you do when you’re the 
biggest parking company in a country 
where new-car sales have been on a 
gradual decline for the past decade? 
Koichi Nishikawa, the president of 
Japan’s Park24, decided to turn about 
7,000 of his company’s 16,435 garages 
and lots around the country into 
spaces to hold vehicles available ► 
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4 for short-term rental 
as part of a new 
car-sharing service. 

For a monthly fee of 
1,030 yen, or about 
$8, members who 
sign up online 
or with a smart- 
phone receive 
a member 
card that func- 
tions as a car 
key. Vehicles are 
booked online 
or using Park24’s smartphone app. 
Subscribers are charged in 15-minute 
increments. With 500,000 members, 
the car-sharing service has become 
one of the world’s biggest. 

What’s remarkable is that more 
than 50 percent of members are in 
their 20s and 30s. In today’s Japan, 
many young people aren’t inter- 
ested in cars because they can’t 
afford them; they spend disposable 
income instead on gadgets and smart- 
phones. Twentysomethings accounted 
for about 13 percent of all driver’s 
license holders 




Share of driver’s 
licenses in Japan held 
by people in their 20s 

21% 




17% 



13% 



in Japan last year, 
compared with 
21 percent in 
2001, according 
to National Police 
Agency data. The 
cheapest car for 
sale, such as a 
Daihatsu or Suzuki 
basic minicar, 
costs about 

800.000 yen ($6,670). The monthly fee 
for a parking spot in Tokyo runs from 

30.000 yen to 50,000 yen. Researcher 
IHS Automotive forecasts that annual 
Japanese auto production will shrink 
to 8.4 million vehicles by 2022, from 
about 9.2 million last year. 

Parl<24 is betting that young people 
still occasionally need to use cars for 
shopping, weekend trips, or, perhaps, 
to impress a date. “In my college days, 
you couldn’t ask a girl out without 
a car,” Nishikawa says of the status 
once bestowed by a set of wheels. 

He also doesn’t charge college stu- 
dents a monthly fee. The company 
owns 13,000 vehicles and plans to 
almost double the size of its fleet, to 
25,000, by 2019. It’s one of the biggest 
buyers of new Japanese vehicles- 
more than 10,000 cars annually for the 



sharing busi- 
ness and a car- 
rental venture 
it acquired 
in 2009. It 
commands 
70 percent of 
Japan’s car-share 
market. 

Yu Makisumi is 
a typical Japanese 
twentysomething, 
intent on looking 
for a job and playing video 
games but with little interest in 
cars. “I have never heard of anyone 
coming to school by car,” he says. 

He owns a secondhand scooter and 
likes traveling with it. Four years ago, 
however, he joined Park24’s service 
after he and a friend saw a road- 
side advertisement and his friend 
encouraged him to sign up. He has a 
license and knows how to drive (the 
minimum driving age in Japan is 18). 
He says Park24 is inexpensive and 
convenient for taking longer trips with 
friends two to three hours away. 

Shigeaki Kyotani joined Park24’s 
service in 2013 while a college student 
in Toyama, 350 kilometers (217 miles) 
northwest of Tokyo. He was surprised 
it was offered in a remote area and, 
because he had a license, decided to 
give it a try. “It’s unrealistic to buy and 
own a car given my current salary,” 
says Kyotani, who moved to Tokyo last 
year. With the high cost of keeping a 
car there, he says Park24 better suits 
his needs for trips within the city or to 
a local Ikea or Costco. 

Nishikawa is convinced car-sharing 
will soon play a key role in urban 
transportation and help his busi- 
ness, as well as Japanese automakers. 
To prove it, he and Toyota Motor 
President Akio Toyoda signed off 
on a feasibility study testing the use 
of short-range electric vehicles for 
one-way car sharing (picking up at 
one location, dropping off at another), 
previously unavailable in Japan. 

The project, the first phase of which 
ended in September, will use two 
Toyota cars: the electric three- 
wheel i-Road and four-wheel 
COMS. A cross between scooters 
and small cars, each carries no 
more than two people and can 
cruise short distances. 

It’s important to get people 



driving early, Nishikawa says: “If you 
haven’t experienced the fun of driving 
or cars while you’re young, you won’t 
desire to buy a car when you’re older 
and have more money.” 

— Masatsugu Horie and Craig Trudell 

The bottom line Park24, which commands 
70 percent of Japan’s car-share market, expects 
to almost double its fleet by 2019. 



Coffee 

Coming Face to Screen 
With Baristas 



► Starbucks adds video to its U.S. 
drive-thru cafes 

► “It’s about making sure you walk 
away with your tall Americano” 

Maggie Smith, who works in Seattle 
for an insurance company, visits a 
Starbucks drive-thru once or twice a 
week and orders her usual-a tall Caffe 
Americano. It’s typically when she’s out 
running errands and shopping and has 
places to go. “You want your coffee and 
you want to get out of there,” she says. 

Now, instead of an unknown voice 
on the other end of a scratchy intercom 
taking her order. Smith can look into a 
digital screen on the menu kiosk and, 
from the comfort of her car, see her 
barista’s head and shoulders. 

After testing video orders at some 
Seattle drive-thru locations over the 
past two years, the chain recently 
announced a plan to roll out the 
feature to 2,400 of its 3,000 U.S. drive- 
thru cafes over the next year. Bringing 
drivers face to face with baristas is 
part of the company’s recent push to 
use technology to improve service, 
says Haley Drage, a Starbucks spokes- 
woman. More important, it’s about the 
“customer-barista connection.” 

Not every customer will want to see 
the employee’s face, says Chip Bell, 
a customer-experience consultant 
for major brands, including Harley- 

Davidson and Victoria’s 
Secret. “You would 
obviously want to have 
customers who can 
opt out of it,” he says. The 
v only connection Smith wants 

~rr^i s fo r the barista to get her order 
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right. “It’s about accuracy/’ she says. 
“It’s making sure you walk away with 
your tall Americano instead of a skinny 
vanilla latte.” An order confirmation on 
the screen is meant to do just that. 

However, the visible barista. Bell says, 
could lead customers “to feel like this 
is my Starbucks, not just a Starbucks.” 
The video feature underscores the rush 
by restaurant chains to boost sales with 
apps, touchscreens, and loyalty pro- 
grams meant to keep customers happy 
and coming back. Mobile phone pay- 
ments make up about 20 percent of 
Starbucks’s U.S. transactions. It intro- 
duced a mobile ordering and payment 
app in the U.S. in September and in 
Canada in October. The company has 
roughly 10.4 million active rewards 
members domestically who earn points 
toward free drinks and food discounts. 
Dunkin’ Donuts has 3.5 million 
members in its perks program. 

The drive-thru isn’t as crucial to 
Starbucks as it is to fast-food chains 
such as McDonald’s, which get about 
70 percent of sales that way. The 
coffee chain has said that 60 percent 
of sales at drive-thru stores come from 
the window. Still, Starbucks wants 
to give those coffee drinkers some- 
thing closer to the in-store experi- 
ence. Howard Schultz, who returned 
as chief executive officer in 2008 to 
help the then-struggling company, has 
said the personal touch has contrib- 
uted to revenue growth of more than 
10 percent in each of the past three 
reported fiscal years. 

“Our brand is defined quintessen- 
tially by the experience in our stores,” 
Schultz said at an investor conference 
earlier this year. “And our stores come 
to life by our people.” 

But not always. On Oct. 13 the chain 
started experimenting with a so-called 
green apron delivery service for the 
roughly 12,000 people working in New 
York’s Empire State Building. In a state- 
ment, the president of Starbucks’s 
Americas unit. Cliff Burrows, said, 
“We’ve simply moved that moment of 
connection between our customer and 
the barista from our place to theirs.” 

— Leslie Patton, with Spencer Soper 



The bottom line A service Starbucks says will 
enhance driving customers’ experience could lead 
to more accurate orders and increased loyalty. 
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Procter & Gamble 

promised lo power 
all its detergent and 
household-cleaner 
factories in the U.S. with 
wind. It will buy 370,000 
megawatts a year from 
a turbine farm in Texas. 



The number of seasonal 
workers Amazon.com 
plans to hire to handle 
the rush of holiday 
shopping and shipping. 
That’s up 25 percent 
from last year’s 
staffing level boost. 



A High-Octane Debut 

Ferrari raced onto Wall Street on Oct. 21 
in an IPO that raised more than $4 billion for 
parent Fiat Chrysler Automobiles, which wants 
the cash to expand its Jeep, Alfa Romeo, and 
Maserati brands. Another option for the proceeds 
arose the same day, when the European Union 
said a Fiat Chrysler unit, as well as Starbucks, got 
improper tax deals from the Netherlands and Lux- 
embourg and ordered both— who say they did nothing wrong— 
to pay as much as €30 million ($34 million) in back taxes. 

Yum! Brands, owner of KFC, 
Pizza Hut, and Taco Bell, will 
split its China unit into a sep- 
arate publicly traded com- 
pany. Yum’s fare is popular in 
Asia, but its results have been 
rocked by food-safety scares. With almost 7,000 restaurants, 
Yum China will pay a percentage of sales for exclusive rights 
to the brand names, i e5s© I Harley-Davidson plans to boost 
its marketing budget by 65 percent and dial up R&D spending 
by 35 percent in a bid to halt dipping demand. In the first nine 
months of 2015, Harley’s bike sales declined 1.4 percent, even 
as new motorcycle registrations rose in the U.S. and Europe. 
•H 0 # Credit Suisse said it would raise up to $6.3 bil- 
lion in capital, scale back its investment 
bank, and move back-office jobs to cheaper 
locales. The overhaul pivots the bank away 
from its role as one of the world’s largest 
dealmakers. Subway pledged to elimi- 
nate antibiotics from its U.S. meat supplies 
amid growing concerns over drug-resistant 
bacteria. The supply shift follows similar 
moves by Chipotle Mexican Grill, Panera 
Bread, McDonald’s, and Chick-fil-A. 
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“That will be our 
moonshot.” 

—IBM CEO Virginia 
“Ginni” Rometty on 
her company’s bid to 
transform health-care 
technology 
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Big Electric 
Shocks Big Oil 



► California’s new emissions law enlists utilities to help wean drivers off gasoline 

► “The charging station ought to be part of our grid infrastructure” 



When California Governor Jerry 
Brown signed Senate Bill 350 on 
Oct. 7 , it looked like a huge win for 
the oil industry. The original version 
of the bill included a mandate to cut 
the state’s petroleum consumption 
50 percent by 2030. Days before the 
floor vote. State Senate President Pro 
Tern Kevin de Leon, chief architect of 
the bill, announced that he was drop- 
ping that provision as a concession to 
Democrats from oil-producing parts 
of the state. “Big Oil might be on the 
right side of their shareholder reports, 
but we’re on the right side of history,” 
de Leon said as he announced the 
compromise. “Ultimately, California 
is going to demand that an industry 
which represents most of the problem 
has an economic and moral duty to be 
part of the solution.” 

It was no idle threat. SB 350 envisions 
cutting greenhouse gas emissions to 
40 percent below 1990 levels by 2030 
and 80 percent by 2050. Language in 
the bill directs regulators to help reach 
those ambitious goals by making it 
easier for the state’s 23 million drivers 
to opt for vehicles that run on electricity 
instead of gasoline. The law requires the 
California Public Utilities Commission 
to solicit proposals from electric com- 
panies for “multiyear programs and 
investments to accelerate widespread 
transportation electrification to reduce 
dependence on petroleum.” 
Environmentalists, who helped draft 
the law, were delighted. “The media 
was focused on the fight over cutting 
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petroleum consumption by 50 percent, 
but this is going to do a lot of the same 
thing,” says Laura Wisland of the Union 
of Concerned Scientists. 

California’s three large private util- 
ities, which were also involved in 
crafting the bill’s language, were 
pleased, too. The electric companies 
see a chance to grab a piece of the 
$55 billion the state’s drivers spend 
each year filling up. “We really need 
to have a big push for charging,” 

Tony Earley, chief executive officer of 
PG&E, said in an Oct. 15 appearance at 
San Francisco’s Commonwealth Club. 



“The charging station ought to be part 
of our grid infrastructure.” 

Thanks to SB 350 , it will be. Until 
2014, utilities were blocked from 
owning or operating any charging sta- 
tions, a step regulators took to foster 
competition in the emerging market. 
Under the new law, the utilities will be 
key to speeding up the switch to electric 
vehicles. PG&E has proposed install- 
ing thousands of charging stations in 
Northern and Central California over 
the next three years. To jump-start 
demand, PG&E teamed up with Ford 
Motor and General Motors to offer 
discounts on electric cars to the utility’s 
workers, who have bought more than 
700 of the vehicles under the program. 

The push for electric cars will help 
offset the drop in electricity demand 
expected under other provisions 
of SB 350 . By 2030, all buildings in 
California must double their efficiency. 
“Even with mass adoption of electric 
vehicles, we anticipate 1 to 2 percent 
growth in load, perhaps even flat to 
declining load,” says Pedro Pizarro, 
president of Southern California 
Edison. The company hopes to install 
30,000 electric vehicle chargers in office 
buildings, apartment complexes, and 
parking lots in the next four years at a 
cost of $355 million. 

Despite the electric companies’ new 
passion for greener cars, they aren’t 
cozying up to rooftop solar, which 
eats into their bottom lines. California, 
which accounts for half the installations 
in the U.S., already gets 5 percent of its 
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power from rooftop solar. The state’s 
utilities “are trying to smother that in 
its crib/’ says Michael Brune, executive 
director of the Sierra Club. PG&E, SCE, 
and San Diego Gas & Electric have all 
petitioned the utilities commission for 
rules changes that would make solar 
installation less attractive. Homes and 
businesses with rooftop solar panels 
would pay an extra fee to connect to 
the grid. They’d also pay more to buy 
power and earn less for selling their 
excess electricity back to the utili- 
ties. That would make converting to 
solar power two to three times more 
expensive for the consumer, accord- 
ing to Bernadette Del Chiaro, executive 
director of the California Solar Energy 
Industries Association. 

Pizarro says nonsolar custom- 
ers subsidize solar users by as much 
as $17 billion a year by covering grid 
upgrades, maintenance, and other 
costs. The utilities’ proposals, he says, 
are simply about making the indus- 
try “stand on its own two feet.” (San 
Diego Gas & Electric didn’t respond 
to requests for comment.) Stalling the 
growth of rooftop solar would make it 
difficult, if not impossible, for the state 
to meet SB 350’s central goal of having 
50 percent of all power consumption 
come from renewable sources by 2030, 
no matter how many electric vehicles 
are on the road. The CPUC, whose com- 
missioners are appointed by the gover- 
nor, must rule on the issue by Dec. 31. 

The oil industry says it will oppose 
utilities’ proposed charging station 
networks. “There have been numer- 
ous policies and proposals to reduce 
the role that petroleum products play 
in California’s energy economy over 
the years,” says Catherine Reheis- 
Boyd, president of the Western 
States Petroleum Association. “We 
are confident that the Public Utilities 
Commission will protect the inter- 
est of all ratepayers and that policy- 
makers will protect the interest of 
taxpayers as the costs of electrifica- 
tion become clearer.” 

Mary Nichols, who as head of 
the state’s Air Resources Board has 
helped craft the governor’s climate 
policies, chuckles when asked why 
the oil companies didn’t try to block 
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the electrification language in SB 350. 
“Perhaps they should be asking their 
lobbyists that question,” she says. “The 
language of the bill was out there in 
plenty of time for people to see it. I’ve 
been accused of brilliant strategy, creat- 
ing this diversionary battle so the really 
important part of the legislation could 
go through, but I really can’t take credit 
for this.” — Mark Hertsgaard , with Mark 
Chedialc , Lynn Doan, and James Nash 

The bottom line Oil companies beat back 
consumption limits in California, but now face 
regulations favoring electric cars over gas models. 
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When Investments Get 
In the Way of Justice 



► Conflicts trigger Supreme Court 
recusals and may swing cases 



► “We don’t begrudge the justices 
for wanting to invest” 

Justice Samuel Alito’s seat was empty 
when the U.S. Supreme Court heard 
arguments on Oct. 14 in a case with 
important ramifications for the power 
industry. Alito recused himself because 
he, or his wife, owns stock in Johnson 
Controls, whose EnergyConnect sub- 
sidiary is joining the Obama adminis- 
tration to argue in favor of rules that 
would give financial incentives to large 
electricity consumers to reduce use 
during peak hours. 

The day after the hearing. Justice 
Stephen Breyer’s wife, Joanna 



Hare Breyer, sold the 750 shares of 
Johnson Controls she owned-worth 
about $33*000. Supreme Court Clerk 
Scott Harris said in a letter that 
“the ordinary conflict-check con- 
ducted injustice Breyer’s cham- 
bers inadvertently failed to find this 
potential conflict.” 

It’s the latest example of justices’ 
personal investments getting in the 
way of their jobs. In 2008, Chief Justice 
John Roberts recused himself from a 
case involving Pfizer. The court dead- 
locked 4-4* a result that let product- 
liability suits against the drugmaker go 
forward. The same year, Alito stayed 
out of a case involving damages against 
ExxonMobil over the 1989 Valdez oil 
spill. Although Exxon won a $2 billion 
reduction in the award, the court split 
4-4 on a separate line of argument that 
might have meant a new trial. 

Breyer, Alito, and Roberts- or their 
close family members-each owned 
shares in at least a dozen compa- 
nies as of Dec. 31* 2014* according to 
their most recent financial disclo- 
sures. Roberts’s family held Microsoft 
and Nokia; Breyer disclosed stakes 
in Pearson and IBM; and Alito listed 
ExxonMobil and Target. The justices 
declined to comment for this story. 

The other six justices invest in funds or 
real estate and own few if any individ- 
ual stocks. 

By law, the justices can’t partici- 
pate in a case when they own stock in 
a company that’s involved. “We don’t 
begrudge the justices for wanting to 
invest,” says Gabe Roth, executive 
director of Fix the Court, which seeks 
more accountability and transpar- 
ency from the justices. “It’s just when 
you look at their holdings, a lot of the 
stocks they own are in the blue-chip 
companies that often have cases before 
the justices. And nobody wants a tie.” 

To varying degrees, the stock- 
holding justices have taken steps 
to alleviate the problem. In 2008, 
Breyer and his wife began selling 
some of their stocks so the justice 
could take part in more cases. They 
retained stock in 17 companies as 
of last year, down from about three 
dozen. Roberts has also sold stocks, 
twice enabling himself to take part ► 
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< in a case that otherwise would have 
involved only seven justices. Alito has 
sold individual stocks as well, includ- 
ing some that he or his wife inherited 
after the death of a parent. Still, con- 
flicts remain. Breyer’s stake in Cisco 
Systems kept him out of a patent case 
the court decided in May. 

Breyer plans to remain on the 
EnergyConnect case. The justice, 
clerk Harris wrote in his letter, “has 
devoted substantial judicial time 
to this case” and “has no reason to 
believe that the financial interest 
could be substantially affected by the 
outcome.” — GregStohr 

The bottom line Justice Breyer will stay on a 
case after his wife sold her shares in one of the 
companies arguing before the court. 



Gaming 

Fantasy Sports Meets 
Its Match: Lawyers 

► Sites face the prospect of state 
regulations amid a federal probe 

► “It’s the death by a thousand cuts 
of compliance” 

The start of the National Football 
League season this fall was meant 
to be the breakout moment for the 
daily fantasy sports industry. The 
two leading startups in the business, 
DraftKings and FanDuel, spent more 
than $100 million on ads to make them- 
selves ubiquitous to virtually everyone 
watching, listening to, attending, or 
reading about sporting events. 

The ad blitz attracted millions of new 
customers. It also brought unwanted 
attention to the sites, which offer prize 
money to entrants who pick the best- 
performing lineups of players from real 
sports teams. The scrutiny increased 
after an Oct. 5 New York Times story 
raised questions about daily fantasy 
employees taking advantage of inside 
in formation to win money. On Oct. 13, 
U.S. Representative Frank Pallone 
Jr. and Senator Bob Menendez, 

both New Jersey / 
Demcscrats, * 





held a press conference to call for 
tighter regulation of fantasy sports. The 
following day the Wall Street Journal 
reported that the U.S. Department 
of Justice was investigating whether 
fantasy sports sites violate laws lim- 
iting online gambling. The day after 
that, Nevada ordered fantasy sites to 
cease operations and seek state gaming 
licenses. The Illinois Gaming Board 
asked the state attorney general on 
Oct. 16 whether it should follow suit. 

The rise of the fantasy sports indus- 
try has its roots in the Unlawful Internet 
Gambling Enforcement Act of 2006, 
which was designed to limit the growth 
of online poker and other casino-type 
games. The law exempted fantasy 
games as long as they satisfy a few key 
attributes, including set prize pools and 
reliance on the outcome of more than 
just a single sports event. FanDuel and 
DraftKings say they’re covered by the 
exemption. That doesn’t sit well with 
Jim Leach, the former Iowa Republican 
representative who wrote the law. 

“The statute did not exempt fantasy 
activities from a spectrum of state and 
federal antigambling statutes related, 
for instance, to sports betting and wire 
transfers,” he said in a statement. 

States are now leading the push 
to regulate. At the very least, says 
Richard McGowan, a professor at 
Boston College’s Carroll School of 
Management, officials will want to 
start taxing fantasy league operators 
the same way they already tax casi- 
nos-heavily. FanDuel and DraftKings 
likely pay few if any taxes because their 
profits are offset by marketing costs. 
Classifying them as gaming operations 
would change that equation: Casinos 
are taxed on gross gaming revenue, not 
profit, at rates of up to 70 percent in 
some states. “When you legalize a form 
of gambling, the state looks around, 
finds out what the highest rate is in 
the country, and then goes higher,” 
says I. Nelson Rose, a California-based 
gaming law consultant. 

Casino operators have been able to 
live with onerous restrictions because 
their games are immensely profit- 
able. The same may not be true of 
daily fantasy sports, where margins 
are already squeezed by large prizes 
design ed to draw in as many players as 
possible. U.K. -based research 
firm SuperLobby has 
found that gross profits 



on the largest contests at DraftKings 
and FanDuel are just below 10 percent. 
“Daily fantasy sports is a fantastic enter- 
tainment product, but it’s a pretty 
mediocre gambling product,” says Chris 
Grove, a senior consultant at Eilers 
Research. “It’s the death by a thousand 
cuts of compliance that will be the real 
threat to the bottom line.” 

Justine Sacco, a spokeswoman for 
FanDuel, wouldn’t comment on how 
new regulations might affect its busi- 
ness. DraftKings didn’t respond to 
interview requests. Investors in the 
two companies, both of which recently 
hired lobbyists, declined to comment 
or didn’t respond to calls. 

Before Nevada’s order, online 
fantasy sports leagues were already 
outlawed in five states. Others, includ- 
ing Illinois, Massachusetts, and New 
York, have said that they’re reviewing 
the business practices of daily fantasy 
sites. If DraftKings and FanDuel can 
stay open and out of legal trouble, 
new state regulations ultimately could 
help them by driving smaller compet- 
itors out of the business and confer- 
ring an air of legitimacy and fairness, 
says McGowan. “If I were them, I want 
the state to regulate me,” he says. 

“The state is going to protect me.” 

— Ira Boudway and Joshua Brustein , 
with David Voreacos 



The bottom line Fantasy sports leagues say 
they’re not gambling sites, but states are moving 
to tax and regulate them like casinos. 




Privatization 



Afghanistan Has a U.S. 
Air Base to Sell You 



► The government is redeveloping 
three sites, even as war rages on 



► “Right now is the best time for the 
keen-eyed investors to come in” 

Almost 200 people gathered at a five- 
star hotel in Dubai in late September 
to hear a pitch from Afghan govern- 
ment officials on investing in soon-to- 
be-vacated U.S. air bases. The event, 
sponsored by the U.S. Department 
of Commerce and the Afghan gov- 
ernment, drew representatives 
from companies including FedEx, 
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container handler DP World, and the 
Al-Futtaim Group, a conglomerate 
based in the United Arab Emirates. 

Atta Mohammad Noor, the acting 
governor of Balkh province, in north- 
ern Afghanistan, showed the crowd a 
promotional video set to upbeat folk 
music. U.S. military officials highlighted 
amenities including cold storage areas, 
water treatment plants, fuel infra- 
structure, and warehouses. But with 
the Taliban mounting an offensive in 
the northern city of Kunduz, attend- 
ees kept asking about security. “I don’t 
want you to think that you’re out in the 
middle of nowhere,” U.S. Major General 
Todd Semonite, who oversees the secu- 
rity transition command for the U.S.- 
led military coalition, told the group. 
“Very close to these airfields there is 
a reactionary force of some type that 
would normally continue to support 
security forces.” 

On Oct. 15, President Obama said he 
would slow the U.S. withdrawal from 
Afghanistan, leaving about 5,500 troops 
there into 2017. As U.S. and NATO forces 
exit, they’ll leave behind massive com- 
pounds equipped with power gener- 
ators, access to water, and plenty of 
space for residential facilities or storage 
warehouses. Afghan officials see it as 
an opportunity to attract foreign invest- 
ment and jobs to the country’s bat- 
tered economy. “Eventually, when you 
create jobs and employment, security 
will become less and less of a factor,” 
says Daoud Sultanzoy, a special adviser 



to Afghan President Ashraf Ghani who 
oversees the Afghan Airfield Economic 
Development Commission. “Right now 
is the best time for the keen-eyed inves- 
tors to come in at the ground floor.” 
Talks are under way to transfer 
three of the eight major U.S. bases- 
in Herat, Kandahar, and Mazar-e- 
Sharif-to Afghan authorities in the 
next few months, despite the fight- 
ing. Part of each base will continue 
to house coalition forces and serve 
as posts for the 
Afghan military, 
but the rest will be 
leased to private 
interests, with 
upkeep and main- 
tenance responsi- 
bility falling to the 
Afghan govern- 
ment. U.S. officials 
have promised to 
help find money 
to pay for security contractors once 
coalition troops pull out. 

The Afghans have signed a mem- 
orandum of understanding with the 
Chord Group, a Miami-based consult- 
ing company that specializes in helping 
governments create industrial parks 
in former war zones. The details of the 
Afghan transfer haven’t been finalized, 
but in other Chord projects, compa- 
nies that open for business in special 
economic zones have received con- 
cessions such as import- and export- 
duty exemptions or tax breaks on the 



repatriation of capital. Chord Group 
Chairman Jason Blick, who was at the 
Dubai event, says 10 companies, all in 
the mining and electronics industries, 
have said they intend to set up shop 
in Afghanistan once the transfers are 
complete. According to Chord Group 
estimates, commercializing the bases 
could add as much as $5 billion a year 
by 2029 to Afghanistan’s gross domes- 
tic product, which the International 
Monetary Fund estimates will be 
$20 billion this year. “It really takes the 
country of Afghanistan into a knowl- 
edge-based environment,” Blick says. 

The Afghan air base roadshow is 
scheduled to stop in Washington on 
Oct. 26, when U.S. and Afghan offi- 
cials will meet with business prospects 
at the U.S. Institute of Peace. Ioannis 
Koskinas, chief executive officer of 
Hoplite Group, a Connecticut-based 
consultant with an office in Afghanistan 
that advises companies moving into 
frontier markets, says access to air- 
fields would be a “great opportunity” in 
a landlocked country. “The companies 
are going to make a decision, ‘either I’m 
going or I’m not going,’ ” he says. “They 
all have their different shades of gray.” 
— Nafeesa Syeed , with EltafNajafizada 
and UnniKrishnan 

The bottom line Three U.S. air bases are scheduled 
to be handed over to Afghan authorities, who want 
private businesses to invest in them. 
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► Russians posed as jihadis in some recent international cyber attacks, investigators say 

► Moscow has “let loose the hounds” 



A year ago, hackers claiming to be 
Islamic militants breached the Warsaw 
Stock Exchange, protesting Poland’s 
support for a bombing campaign 
against Islamic State. The attack shut 
the exchange’s website for about 
two hours, and the hackers made off 
with some data and posted dozens 
of client logins on the code-sharing 
site Pastebin. “It’s beginning,” they 
wrote on Pastebin. “To be continued! 
Allahu Alcbar!” 

Except the infiltrators weren’t 
Islamic militants at all-they were 



cyber experts with ties to the Russian 
government, according to three 
people familiar with the subsequent 
Polish investigation. Within NATO, 
Poland has been a loud advocate for 
sanctions against Russia’s moves in 
eastern Ukraine, and investigators 
view the hack as a brushback maneu- 
ver, the people say. The Warsaw Stock 
Exchange said in a statement that its 
trading platform wasn’t affected by 
the attack. 

The Polish attack wasn’t an isolated 
incident. Organizations including the 



House of Representatives, the New 
York Times , and a French TV station 
were all hacked by Russians acting 
directly for their government or with 
its approval, say two people familiar 
with the investigations. These follow 
last year’s hack of e-mail systems at 
the White House and the Department 
of State, which had previously been 
tied to Russians. 

Cyber attacks originating in Russia 
have become more brazen and 
destructive as tensions rise with the 
U.S. and European nations over ► 
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^ Vladimir Putin’s military 
ambitions, first in Ukraine and 
now Syria. Security companies 
working to limit the damage 
often call the attacks state- 
sponsored, but it’s tough to tell 
whether Russian intelligence or crimi- 
nals hoping to curry government favor 
are the culprits, says Tom Kellermann, 
chief security officer at cybersecurity 
firm Trend Micro. Either way, he says, 
Moscow has “let loose the hounds.” 
Dmitry Peskov, a spokesman for the 
Kremlin, denies the government is 
behind any hacking. “These are abso- 
lutely unsubstantiated allegations, 
which are often absurd,” he says. “We 
also have been the targets of attacks, 
which again shows that everyone 
can just as easily be subject to such 
attacks. International cooperation is 
required to expose and deal with these 
threats. But unfortunately, we don’t 
always see a constructive approach on 
this issue from our partners.” 

So far the U.S. hasn’t issued any 
public statement about Russia’s sus- 
pected involvement, though Director 
of National Intelligence James Clapper 
calls Russia the country’s greatest 
cyberthreat, and U.S. defense doc- 
trine holds that destructive hacking 
attacks could be considered acts of 
war. In February he told a congressio- 
nal committee, “The Russian cyber- 
threat is more severe than we had 
previously assessed.” The Department 
of Homeland Security and the 
National Security Agency declined 
to comment on Russia’s possible 
cyber activities. 

Trend Micro says the group that 
attacked the Warsaw 
exchange-referred 
to variously by 



cybersecurity companies 
as APT28, Fancy Bear, 
and Pawn Storm-is likely 
a loose confederation 
of Russia’s best criminal 
hackers, motivated to 
w help the government by events 
in Ukraine. In April the same group, 
again claiming to be Islamic militants, 
used malware to shut down major 
French TV network TVsMonde for 
two days, according to Trend Micro 
and other security firms tracking the 
incidents. The network estimates that 
fully restoring the system cost about 
$17 million. More recently, APT28 pen- 
etrated the House of Representatives’ 
e-mail system, says a person familiar 
with that investigation. House spokes- 
man Dan Weiser declined to comment. 

The APT28 group was also behind 
an attack last year on the New York 
Times, which started when hackers 
took over the personal e-mail account 
of a Washington-based national secu- 
rity reporter, then targeted more than 
50 other staff members, say two people 
familiar with the investigation. The 
hackers failed to get into the paper’s 
primary network, one of the people 
says. The Times didn’t respond to 
requests for comment. 

APT28 is using more than run-of- 
the-mill crimeware. One of the 
group’s tools, known as X- Agent, is 
an extremely sophisticated version of 
a remote access tool on par with U.S. 
intelligence agencies’ hacking pro- 
grams, according to a confidential 
analysis prepared by Google, as well as 
a person familiar with U.S. and Russian 
cyber weapons. Some private security 
experts say APT28 could be a special- 
ized unit of Russia’s Federal Security 
Service (FSB). Two people familiar 



with the U.S. investigations have linked 
the group to counterterrorism mis- 
sions and to cyber attacks against 
Putin’s domestic political enemies, 
including the rock group Pussy Riot. 

A different group of Russian hackers 
appears to have hit the White House 
and State Department in incidents 
disclosed over the past year. That 
group, called APT29 by cybersecurity 
company FireEye and TEMP. Monkeys 
by rival firm ISight Partners, planted 
videos of monkeys in phishing e-mails 
to get victims to click on them. “China 
has always had lots of groups with dis- 
tinct behaviors and victim types,” says 
FireEye threat intelligence manager 
Laura Galante. “We’re now starting 
to understand Russian groups in a 
similar fashion,” and there’s been a 
clear uptick following the upheaval in 
Ukraine, she says. 

Targeted phishing e-mails also 
played a role in a cyber attack that, 
unlike most, resulted in physi- 
cal destruction. Sometime in late 
2013 or early 2014, an unknown 
group of hackers used phishing 
e-mails to breach computers at 
a ThyssenKrupp steel plant in 
Germany, say four people familiar 
with the assault. The hackers found 
and tunneled through a network con- 
nection leading to the factory floor, 
then broke into the digital controls 
for the blast furnace, tampering with 
temperature sensors and gas-flow 
equipment. Remotely, they infected a 
computer controlling the plant’s blast 
furnace with malware called Havex, 
disabling the machine. 

After weeks of sabotage, the result 
was “massive damage,” according 
to Germany’s Federal Office for 
Information Security, which disclosed 
the attack in November without 
linking it to Russia or naming the 
victim. Digital traces left in the system 
immediately pointed to Russia, but 
not conclusively to the government 
itself, says a person familiar with a 
subsequent U.S. intelligence report 
on the attack. ThyssenKrupp spokes- 
man Kilian Rotzer denies any such 
event occurred. 

Over the past 18 months, Russians 
have increased their surveillance 
of electrical grids and pipeline net- 
works throughout North America 
and Europe, according to govern- 
ment alerts and cybersecurity firms. 







Apple said in a 
statement that it 
would remove 
such software from 
its online store 



The number of iOSfapps that collect users’ personal data in violation of Apple’s 
privacy policy, according to an Oct. 19 report by security startup SourceDNA. 



The Russian 
cyberthreat is more 
severe than we 
had previously 
assessed.” 

U.S. Director of 

National Intelligence 
James Clapper 
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Ride-Hailing Uber and Lyft’s Campaign to Conquer Portland 

The city of Portland, Ore., began a 120-day trial of Uber and Lyft in April. The ride-hailing companies agreed 
to share extensive operations data with city staffers, who compiled what they say is the first comprehensive 
public report using company data to detail the services’ effects on taxi ridership. — Karen Weise 
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The apps c 
traction quickly. They 
grabbed some market 
share from taxis but 
increased the overall 
car-for-hire market by 
aboyt k O-Perggnt . 

Taxis in May 
provided about 




rides per day, which 
soon declined to about 

4,500 
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Fast growth on the weekends 
helped the apps surpass taxis 
within seven weeks 
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Surge pricing works 

By charging more when demand 
was high, Uber and Lyft lured 
more drivers onto the road, cutting 
wait times for those 120 days 
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Wait time 



30k 




12 min. 



6 min. 



6 p.m. 



which have found evidence that 
Havex was at work in other facilities 
during that time. “They’re being suc- 
cessful,” says Jason Lewis, a former 
Pentagon analyst who’s now the chief 
collection and intelligence officer 
for LookingGlass Cyber Solutions in 
Arlington, Va. “If you’re doing some- 
thing that’s working, you’re going to 
keep doing it.” — Michael Riley and 
Jordan Robertson 

The bottom line Intelligence agencies and 
cybersecurity companies have uncovered Russian 
ties to a range of hacks on critical systems. 




Intellectual Property 



Google Books’ Win May 
Threaten Other Media 



► An appellate court decision 
broadens fair use online 



► “You could do this with movies 
or music or television” 

A decade ago, Google announced 
plans to scan and make searchable the 
world’s books, and it’s been fighting 
copyright lawsuits from authors and 
publishers ever since. After a seven- 
year legal battle, in 2012 the major U.S. 



publishers reached a settlement with 
Google that allows them to keep copy- 
righted books from being displayed. 
On Oct. 16 the U.S. Court of Appeals 
for the Second Circuit upheld a lower 
court ruling in favor of Google and 
against the Authors Guild, meaning 
writers can’t stop the search giant 
from adding their work to its online 
library of more than 20 million books. 
The saga has had enough twists and 
turns to fill a-well, you know. 

“Google’s unauthorized digitizing 
of copyright-protected works, cre- 
ation of a search functionality, and 
display of snippets from those works 
are non-infringing fair uses,” Judge 
Pierre Leval wrote in the appellate 
decision. Even though the company 
stands to profit from the project, its 
digital library is different enough 
and excerpts limited enough in com- 
parison to the original books that it 
doesn’t need to license the material, 
Leval says. 

Google spokeswoman Gina 
Scigliano said in a statement, “We’re 
pleased the court has confirmed that 
the project is fair use, acting like 
a card catalog for the digital age.” 
Authors Guild Executive Director 
Mary Rasenberger says the guild is 
appealing to the U.S. Supreme Court. 

In practical terms, Google’s book- 
scanning endeavor, once considered a 
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project of absurd scope and ambition, 
has come to seem like just another 
part of the Internet. Other technology 
companies used to worry about a pro- 
posed settlement-eventually rejected 
by the lower court-that they said 
might give Google a de facto search 
monopoly over the world’s books. 
These days, even authors and publish- 
ers are more worried about the dom- 
inance of Amazon.com. Google has 
weightier concerns, too, as it wres- 
tles with European 
authorities con- 
cerned that the 
site collects too 
much data about 
its users for 
the purpose of 
selling ads. 

That said, the 
effects of the 
Google Books 
decision could be 



20 



million 



The number of 
books Google has 
scanned and 
made searchable 



felt far beyond the publishing busi- 
ness. In his ruling, Leval wrote that 
making digital copies for the pur- 
poses of online search amounts to 
“transformative use.” Although there 
are four factors courts use to deter- 
mine whether something qualifies as 
fair use, the transformative standard 
weighs the extent of a work’s repur- 
posing more than its copyright hold- 
er’s potential licensing losses. ► 
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< Leval pioneered the transformative 
use standard in 1990 in a vastly influ- 
ential law review article called 
“Toward a Fair Use Standard .” In 
1994 the Supreme Court referenced 
his article in its last major decision 
about fair use, Campbell v. Acuff-Rose 
Music, which had the effect of allow- 
ing the rap group 2 Live Crew’s sam- 
pling of Roy Orbison’s song Pretty 
Woman. Years later, the transforma- 
tive use standard led courts to declare 
that search engines can show thumb- 
nail images without licensing them. 
Because the Leval decision accepted 
Google’s framing of its books project as 
a research tool, “it seems like an exten- 
sion of Campbell ,” says Christopher 
Sprigman, a professor at New York 
University School of Law who special- 
izes in intellectual property. 

Media companies struggling to shift 
online are worried about the spread 
of the transformative use standard 
from artistic expression, like a musi- 
cian’s sampling, to a massive under- 
taking, like Google Books. Both the 
Motion Picture Association of America 
and the music licensing organization 
ASCAP filed amicus briefs arguing for 
the Authors Guild. “If scanning all the 
books in the world and making parts 
of them available is fair use, you could 
do this with movies or music or tele- 
vision,” says Authors Guild director 
Rasenberger. 

The appellate decision isn’t the 
only recent U.S. expansion of fair use 
exceptions. Last year a federal district 
judge in New York ruled that the video 
service TVEyes could record and 
index clips from Fox News without 
violating the network’s intellectual- 
property rights. The federal district 
court later held that letting TVEyes 
customers download the clips was a 
step too far. 

Leval’s ruling acknowledges that the 
Google Books case “tests the bound- 
aries of fair use.” NYU’s Sprigman says 
it will likely encourage technology 
companies to try to test even further 
limits, especially because it suggests 
that scale doesn’t matter as much as 
how much a work is transformed. 
“This sets a precedent for a particular 
kind of activity,” he says. 

Even the transformative use stan- 
dard has limits, however, and 
Rasenberger argues that the appeals 
court’s decision may have exceeded 




▼ One way to control 
the warehouse robots: 
an iPad app 



them. “We like Google Books. We 
just think authors ought to get paid 
for those uses of their work,” she says. 
“We think that fair use has expanded 
so much that it’s time for the Supreme 
Court to provide some perspective.” 
— Robert Levine 



The bottom line Google’s Oct. 16 appellate win 
may have given new latitude to online indexes of 
copyrighted material. 



Hardware 

The Robots 
Chasing Amazon 



► Startups point their metal claws 
at e-commerce warehouses 



► “In the not-too-distant future, 
robots will be more commonplace” 



teamwork. It’s in the San Jose office of 
Fetch Robotics, one of a handful of 
startups working on warehouse robots 
aimed specifically at e-commerce 
companies. With the holiday season 
approaching, the roboticists are pitch- 
ing the machines as a way to speed 
up packing without having to hire 
extra workers. 

As with most things in the world of 
online retail. Fetch exists because of 
something Amazon.com did. In 2012, 
Amazon paid $775 million for ware- 
house robot maker Kiva Systems; 
shortly after, it stopped Kiva from 
selling its machines to anyone else. 
“When Amazon drops nearly $1 billion 
on something just to keep it out of the 
hands of competitors, it sends a really 
strong message to the market,” says 
Bryce Roberts, managing director of 
seed investor O’Reilly AlphaTech 
Ventures, which has invested in 
Fetch. “It left a big hole that’s still 
wide open.” 

In stepped companies such as year- 
old Fetch in San Jose and six-year-old 
Harvest Automation in Billerica, 
Mass. Both say their robots can keep 
up with a briskly walking person for 
about eight hours on a fully charged 
battery. Fetch says its basic models 
can carry as much as 150 pounds; 
Harvest, 50. Tim Barrett, the chief 
operating officer of shipping company 
Barrett Distribution Centers, says that 
with eight Harvest prototypes moving 
goods around its Massachusetts ware- 
house, the company didn’t need to 
install a pricey conveyor belt. 

Fetch has raised $23 million 



◄ Fetch says its 
warehouse robot can 
carry as much as 
150 pounds at a time 



In a mock warehouse stocked with 
granola bars, breakfast cereal, 
sponges, and other household goods, a 
worker plucks items from shelves and 
places them in a plastic bin. The bin 
is set atop a small wheeled robot that 
follows the employee’s every step like a 
puppy. When the container is full, the 
robot darts off with it to a packing area; 
a second robot with an empty bin then 
picks up where the first left off, allow- 
ing the worker to keep gathering items 
without pausing or having to push 
around a heavy cart. 

For now, this demonstration is just 
that: a beta test of human-robot 
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from investors led by Japanese 
telecommunications giant SoftBank 
and has been selling its robots since 
April for about $25,000 apiece. 
Harvest, which has raised about 
$25 million in venture funding, says it 
will begin selling its version next year 
for $15,000 each, or $1,000 to rent 
one for a month, according to Chief 
Executive Officer John Kawola. 

The rental option should help 
attract early adopters by lowering 
upfront costs, says Dan Kara, prac- 
tice director for robotics at analyst 
ABI Research. Similar leases have 
proved effective for health-care 
and security robots designed to 
keep watch over patients or corpo- 
rate perimeters, he says. Harvest’s 
monthly $1,000 per robot would trans- 
late to $1.40 an hour if customers 
kept the machines working nonstop. 
Melonee Wise, the CEO of Fetch, says 
her company is considering renting its 
robot for $4 an hour, adding that the 
full $25,000 purchase should pay for 
itself in about six months. 

The cost of greater automation, 
of course, is fewer jobs. The rise of 
online shopping created one of 
the relative bright spots in the 
U.S. job market: The warehousing 
industry employed 778,000 people 
in September, up 22.5 percent from 
the same month five years earlier, 
according to the Department of 
Labor. As the job market tightens, 
companies seeking to cut prices and 
speed delivery are looking to replace 
people with machines. “In the not- 
too-distant future, robots will be 
more commonplace in e-commerce,” 
says Rich Mahoney, executive 
director of robotics at manufacturer 
SRI International. 

For now, executives at Fetch and 
Harvest say, their robots are meant 
to be mechanical pack mules, supple- 
menting humans who have the vision 
and dexterity to quickly recognize and 
retrieve the desired products. Fetch, 
however, is developing a robot with 
cameras and clawed arms that it says 
will eventually be able to grab items 
from the shelves, too. — Spencer Soper 

The bottom line Robot makers are readying 
warehouse models that they say will rent for as 
little as $1.40 an hour. 
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Innovation 



Project: Evo 



Form and function 


Innovators Adam Gazzaley and Eddie Martucci 


A mobile game designed as daily therapy for 
brain disorders such as ADHD. Its developers 
say they plan to seek FDA approval for what may 
be the first prescription-strength video game. 


Ages 46 and 33 


Director of the Neuroscience Imaging 
Center at the University of California at 
San Francisco; chief executive officer of 
Akili Interactive Labs in Boston 



Multitasking Evo forces 
players to make split-second 
decisions to engage what 
scientists call the brain’s 
“interference filter,” which 
prioritizes tasks and screens 
out distractions. In an early 
level, you steer a flying 
saucer through a canyon by 
tapping red obstacles and 
ignoring others. 



Origin Martucci, 
a vice president 
at venture firm 
PureTech Health, 
co-founded Akili 
in 2011 to develop 
non-drug-based 
treatments for 
brain maladies. He 
tapped memory 
and perception 
researcher 
Gazzaley to help 
make the game. 




Other tests Pfizer 
in 2014 began a 
100-person trial to 
determine whether 
Evo can help detect 
Alzheimer’s. Akili 
plans to start a study 
on autism in the next 
few months. 



Development The game 
detects a patient’s ability 
and adjusts its speed 
as she advances. In later 
levels, the pace quickens 
and players must select 
multiple objects from a 
growing range of choices. 



Next Steps 

On Oct. 28, Martucci’s team of scientists will present the results of 
an 80-patient ADHD study using the game at a medical conference in 
San Antonio. Akili says it expects to begin broader testing by yearend to 
support an FDA filing. That would give Evo an edge over nonprescription 
brain games, says Masud Husain, a neuroscience professor at the University 
of Oxford. But Husain says it’s too early to know whether Akili’s game will be 
effective in treating disorders other than ADHD. — Makiko Kitamura 
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► With no program at work, few people save anything at all 

► “There’s a huge coverage gap that needs to be addressed” 



Tim Egan has spent most of his career 
as a restaurant manager. At 56, he has 
saved virtually nothing for retirement 
and, until September, never had a 
40l(k) account. Little wonder: Only two 
of the 20 restaurants in Minneapolis 
and New York where Egan has worked 
over the past four decades have offered 
a retirement savings plan. “The res- 
taurant business is what I’m good at,” 
says Egan, who started as a dishwasher 
at 14 and put in time as a waiter and 
bartender before rising to manager 
20 years ago. “But few owners, espe- 
cially of small places, offer retirement 
benefits, no matter how much money 
you help them earn.” 

Egan’s story isn’t unusual among the 
legions of Americans who change jobs 



frequently, work part time, or make 
their living at small companies, which 
generated two-thirds of all new jobs 
last year. Even as workers live longer 
and must save more for old age than 
previous generations, most cannot 
depend on any help from employers. 
Almost half of U.S. workers didn’t have 
a company-sponsored retirement plan 
in 2013, compared with 39 percent in 
1999, according to an analysis of U.S. 
Census Bureau data by the Schwartz 
Center for Economic Policy Analysis at 
the New School. 

Few workers save anything for retire- 
ment outside an employer-sponsored 
plan. Only 8 percent of those eligible 
made a tax-deductible IRA contribu- 
tion or a Roth IRA contribution in 2010, 



according to the IRS. Egan set up an 
IRA in his 40s. In a bid to make up lost 
ground, he invested mostly in equities 
but lost a lot of his savings during the 
financial crisis. He currently has less 
than $20,000 in his IRA. 

Low-income Americans have long 
relied mostly on Social Security. 
Increasingly, middle-class profes- 
sionals and managers are doing the 
same. But the average Social Security 
benefit-about $15,700 a year-doesn’t 
come close to replacing the earn- 
ings of those with a mid-five-figure to 
six-figure salary. “There’s a huge cov- 
erage gap that needs to be addressed,” 
says Debra Whitman, chief public 
policy officer at AARP. 

Those most vulnerable include mil- 
lennials at startups as well as man- 
agers in their 40s and 50s who’ve 
gone from corporate jobs with bene- 
fits to small businesses without them. 
Some 58 percent of the 68 million 
wage and salary workers without a 
company-sponsored retirement plan 
in 2013 worked for an employer with 
fewer than 100 workers, according to 
the Employee Benefit Research Institute 
(EBRI). “The current 40l(k) system was 
designed for a workplace that doesn’t 
exist for most people-lifetime careers 
at big corporations that offer bene- 
fits,” says Teresa Ghilarducci, an econo- 
mist at the New School who researches 
retirement policies. “Saving consis- 
tently-which you need to do for just 
a modest retirement income-isn’t 
remotely likely.” 

With 10,000 baby boomers turning 65 
each day, concerns are mounting about 
how to fix a system that excludes so 
many. There’s a surfeit of ideas but little 
consensus among experts. Many small 
companies where most Americans work 
aren’t convinced it’s their responsibility 
to help employees save for retirement. 
And owners often balk at the costs and 
complications of offering a 40i(k), even 
without a matching contribution. Only 
45 percent of companies with fewer 
than 100 employees had a 40l(k) plan 
as of March, according to the Bureau of 
Labor Statistics. 

Joel Freimuth, former chief execu- 
tive officer of Blue Pearl Consulting in 
Chicago, has advised about 500 small ► 
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< manufacturing and medical technol- 
ogy businesses. Only about 10 percent 
have a 40i(k) plan. “Most companies 
Pve worked with have said doing this 
isn’t worth the trouble or the adminis- 
trative costs and potentially higher lia- 
bility insurance/’ he says. Financial 
services industry executives say 
employees with no plan at work still 
have plenty of options. “They can walk 
into any bank, broker, or credit union- 
or even go online-and open up an IRA 
funded with payday deductions,” says 
Marin Gibson, managing director of 
the Securities Industry and Financial 
Markets Association. 

Yet even the most disciplined savers 
can come up short without the boost of 
a company match. Employees can save 
up to $5>500 annually in an IRA, plus an 
additional $1,000 if they’re 50 or older. 
A worker who consistently saves $2,500 
in an IRA from the age of 25 to 65 and 
earns 4 percent annually on the money 
would accumulate about $247,000 
upon retirement, according to EBRI. 
That would provide only about $10,000 
a year, assuming seniors withdraw 
4 percent annually, an amount often 
recommended by financial planners to 
ensure they don’t run out of money. 

To address the retirement savings 
crisis. President Obama last year 
announced a plan to create myRAs that 
would allow those without 40l(k)s to 
direct part of their pay into accounts 
that invest in government bonds. 
Progress on that proposal has been 
slow. California, Illinois, and Oregon 
have approved laws to create IRAs that 
would automatically deduct 3 percent 
from employees’ paychecks, although 
no program is expected to start until 
2017. Similar laws have been intro- 
duced in about 20 other states with 
Democratic-controlled legislatures. 

Those changes will come on the late 
side for Egan and millions like him. Two 
years ago, fed up with his job in New 
York City and its lack of benefits, Egan 
moved back to Minneapolis and landed 
as a manager at Smashburger, a chain 
with more than 300 company-operated 
and franchise outlets nationwide-and 
a generous 40l(k) plan for corporate 
employees. “One of the first ques- 
tions I asked was when I’d be eligible 
and what’s the match,” says Egan. He 
became eligible for the plan in October 
and is trying to set aside 6 percent of his 
annual mid-five-figure salary because 



the company matches 100 percent 
of that amount. “If I can work here 
at least 10 years and continue to 
advance,” Egan says, “maybe I can save 
enough to be able to retire some day.” 
— Carol Hymowitz 



The bottom line Almost half of U.S. workers didn’t 
have a company-sponsored retirement plan in 2013, 
up from 39 percent in 1999. 



Wealth 

Need Cash? 
Pawn a Picasso 



► Steve Wynn and other billionaires 
pledge art for low-interest loans 



► “This is a great time to be poised 
with ample cash” 



Being part of the l Percent just took 
on new meaning for casino billionaire 
Steve Wynn. That’s about the interest 
rate he’s paying to borrow money using 
his extensive art collection as collateral. 

The casino mogul, a well-known 
collector, pledged 59 works as secu- 
rity for a loan from Bank of America, 
one of several steps he recently took 
to raise cash, according to interviews 
and regulatory filings. Wynn says the 
arrangements permit him to borrow 
at less than 1 percent. “This is a great 
time to be poised with ample cash,” 
he wrote in an e-mail sent through 
his spokesman. He joins Steven 
Cohen, J. Tomilson Hill, and 
Michael Steinhardt among 
the wealthy collectors who’ve m 
taken bank loans against their f 
art holdings, according to 
regulatory filings. 

The collateral backing 
Wynn’s loan could be valued 
at $200 million, says Beverly 
Schreiber Jacoby, who has 
done appraisals for borrowers 
and lenders for 25 years and 
who reviewed the filing but hasn’t seen 
the works in person. Wynn, through 
his spokesman, said the estimate was 
inaccurate but declined to provide a 
number. While it’s not known what 
Wynn paid for the works, among the art 
listed in the loan documents are three 
works that sold at Sotheby’s: Jackson 
Pollock’s Number 12 , which fetched 



$18 million in May, a sculpture of a male 
head by Alberto Giacometti that sold for 
$50 million in 2013, and Andy Warhol’s 
Double Elvis (Ferus Type), which sold for 
$37 million in 2012. 

Loans backed by art are expected 
to surpass $10 billion this year, dou- 
bling since 2011, according to Skate’s 
Art Market Research. Record prices for 
art and an increase in wealth among 
the world’s richest are attracting new 
entrants to the business. And private 
banks are using low interest rates to 
lure and retain top clients. “We regu- 
larly hear from people interested in 
getting into this field, including private 
equity firms, commercial banks, indi- 
viduals who want to fund deals on a 
one-off basis,” says Thomas Danziger, 
managing partner at law firm Danziger, 
Danziger & Muro, who represents major 
banks and other lenders in structuring 
and documenting art loans. “My expec- 
tation is that it will only grow.” 

Carlyle Group and the private 
equity unit of Pictet, a Geneva-based 
wealth manager, said in October 
they’re backing Athena Art Finance 
with $280 million in equity capital. 
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Athena will offer loans equaling as 
much as 50 percent of the low esti- 
mate of a client’s collection for periods 
ranging from six months to seven 
years. Morgan Stanley launched its 
Blue Rider Group unit in July to offer 
art loans and handle investments for 
artists, collectors, and museums. 

Falcon Group, which specializes 
in corporate financing, last year 
started offering art loans of as much 
as $15 million through its special- 
ist division. Falcon Fine Art. The 
volume of deals is expected to reach 
$100 million in the next six months, 
says Chris Howarth, director at Falcon 
Fine Art. Sotheby’s Financial Services 
has become the company’s most 
profitable and fastest-growing unit 
by making loans and advances that 
often help land consignments for the 
auction house, according to a Moody’s 
report in September. Sotheby’s in 
June almost doubled the credit line it 
uses to finance art loans to $1 billion, 
according to filings. Although the 
auction house charges higher inter- 
est rates than banks, its global pres- 
ence, in-house network of experts and 
lawyers, and 25 years of underwrit- 
ing allow it to move faster than others, 
says Jan Prasens, managing director of 
Sotheby’s Financial Services. 

Bank of America wants to double 
the $3 billion of art loans it has out- 
standing, in part by offering bargain- 
basement rates, according to a person 
familiar with the company who asked 
not to be identified because the plans 
aren’t public. Regulatory filings show 
that Bank of America has provided 
art loans to investor Arthur Samberg 
and a trust tied to Howard Marks, 
co-chairman of money-management 
firm Oaktree Capital Group. “Art 
lending fills an important need for 
some of our art owner clients, and 
therefore our portfolio has 
grown,” says Julia Ehrenfeld, 
a spokeswoman for Bank of 
America, which provides 
wealth management ser- 
vices through its U.S. Trust 
private bank. 

Wynn often displays art in 
his resorts, including several of 
the pieces pledged to Bank of 
America. Collectors typically 
take loans to fund other ven- 
tures, buy more art, or pay off 
debt. Wynn’s personal fortune 
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has fallen about $766 million, or 
29 percent, to an estimated $1.9 billion 
this year, according to data compiled 
by Bloomberg. That largely reflects 
the plummeting value of his stake 
in the company he founded, Wynn 
Resorts, whose stock has lost more 
than half its value in 2015, making it 
the fourth-worst performer in the 
Standard & Poor’s 500-stock index. 

— Katya Kazakina and Miles Weiss 

The bottom line The volume of loans backed by 
art will reach about $10 billion this year, according 
to one estimate, up from $5 billion in 2011. 




Money Managers 



Nothing Tarnishes 
Platinum Partners 



► The hedge fund doesn’t let 
scandal interfere with returns 



► “We’ll scour the four corners of 
the earth” for good investments 

Platinum Partners has had a terrible 
year in almost every way. In January, 
regulators sanctioned a broker doing 
business with the hedge fund firm for 
running what they called a “scheme 
to profit from the imminent deaths 
of terminally ill patients.” In August, 
prosecutors in Louisiana filed crim- 
inal charges against an oil company 
that had been Platinum’s biggest 
investment in connection with an 
explosion that killed three workers. 
And in September the former head of 
an energy company in which Platinum 
had a significant stake was arrested 
for tax evasion. 



On the other hand. Platinum, which 
manages $1.4 billion, says it’s making 
money, just as it has in each of the past 
13 years. Since it was founded in 2003, 
Platinum Partners Value Arbitrage, 
its main fund, has gained an average 
of about 17 percent annually, accord- 
ing to an investor presentation. 

That’s on par with the world’s best- 
performing hedge funds, such as Bill 
Ackman’s Pershing Square Capital 
Management and Israel Englander’s 
Millennium Management. 

Platinum’s specialty is invest- 
ing in companies others avoid, such 
as payday lenders or highflying 
Singaporean penny stocks. The firm 
has never been sanctioned by regula- 
tors and thrived while investing hun- 
dreds of millions of dollars in what 
turned out to be two Ponzi schemes. 

Mark Nordlicht, the former com- 
modities trader who founded 
Platinum, says his main concerns 
are limiting risk and making money. 
“We’ll scour the four corners of the 
earth for the best risk-adjusted strat- 
egy,” he says. Platinum Partners Value 
Arbitrage has returned about 8 percent 
this year, according to the investor pre- 
sentation. Nordlicht says the fund has 
made good bets on biotechnology, a 
planned chain of minimarts in rural 
China, and startup electricity retailer 
Agera Energy. 

The investment connected with ter- 
minally ill patients shows the lengths 
Platinum will go to make money. 
Insurance companies were offer- 
ing variable annuities-a type of 
guaranteed-investment contract-with 
bonuses that applied when the owner 
died. According to the Securities 
and Exchange Commission, a broker 
approached Platinum in 2007 with an ► 
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< idea: Find people who were near 
death and buy contracts with their 
names using the fund’s money. 

With the bonuses, the fund could 
earn 5 percent, risk-free, as soon as 
each died. 

Platinum set up a company 
called BDL Group to invest in 
the annuities, eventually putting up 
more than $56 million, and Nordlicht 
brought in a friend to oversee the 
process, the SEC said in an adminis- 
trative order. A rabbi in Los Angeles 
found the hospice patients and tricked 
them into providing their personal 
information so BDL could take out 
annuities with their names, accord- 
ing to the SEC. Nordlicht’s friend, the 
rabbi, and BDL agreed last year to pay 
about $4 million in settlements with 
the SEC, without admitting doing any- 
thing wrong. Neither Platinum nor 
Nordlicht were accused of wrongdoing. 
“We definitely were exploiting a loop- 
hole, but it was fully vetted by legal 
counsel,” Nordlicht says. “A principal- 
protected piece of paper backed by an 
A credit with an expected annualized 
return of 30 percent proved too diffi- 
cult to resist.” 

Nathan Anderson, founder of hedge 
fund researcher ClaritySpring, was 
asked last year by potential inves- 
tors to look into Platinum. He says 
the fund’s steady returns and other 
dealings raised questions in his 
mind. “When you see nearly flaw- 
less returns, it’s intriguing but also 
potentially worrying,” he says. “Even 
cursory due diligence showed that 
a number of their dealings ended in 
death, litigation, or handcuffs. Those 
are the kinds of red flags you can see 
from outer space.” Nordlicht says the 
research couldn’t have been thor- 
ough, because he doesn’t remember 
Anderson contacting him. 

The oil company now facing crim- 
inal charges, Houston-based Black 
Elk Energy, was Platinum’s biggest 
investment as of March 2014, worth 
as much as $186 million. Black Elk is 
now in bankruptcy, two months after 
Louisiana prosecutors accused the 
company of negligence in a 2012 explo- 
sion on an oil platform in the Gulf of 
Mexico. In a lawsuit brought by an 
injured worker, the company blamed 
outside contractors and said it wasn’t 
responsible. Matt Chester, a lawyer for 
Black Elk, declined to comment. 



Nordlicht opened the 
hedge fund in 2003 with 
$25 million from his earn- 
ings and from family 
and friends, according 
to an investor presen- 
tation. While Platinum 

took off, another 

Nordlicht venture was collaps- 
ing. He’d co-founded a commodities 
brokerage called Optionable, and 
in 2007 its biggest customer, a trader 
at Bank of Montreal, was revealed 
to have hidden about C$680 million 
($522 million) in losses from his 
employer. In 2012, Optionable’s chief 
executive officer was sentenced to 
30 months in prison for helping 
the trader conceal the losing bets. 
Nordlicht, the company’s chairman, 
wasn’t implicated in the scheme. 

Another Platinum fund. Platinum 
Partners Credit Opportunities, has 
financed payday lenders, many of 
which have been engaged in a cat-and- 
mouse game with regulators trying 
to enforce state interest-rate limits. 
“There’s going to be arguments on both 
sides as to whether some of the loans 
we finance are beneficial or harmful 
to society,” Nordlicht says. “But to us, 
what’s incontrovertible is that when 
you take on the responsibility for man- 
aging other people’s money, you have a 
duty to go all out to protect capital and 
produce returns.” — ZekeFaux 

The bottom line Platinum says its main fund has 
returned an average of about 17 percent a year 
since it was founded in 2003. 
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BlackRock Gives 
Impact Investing a Try 



► The No.1 money manager makes 
its entry into the growing field 



► “The lightbulb went on. Often 
philanthropy isn’t enough” 

It began four years ago as idle chatter 
between two young people in their 20s 
who worked in BlackRock’s hedge 
fund division exploring the intersec- 
tion of lucre and idealism. Both had 
read about impact investing-putting 
money into companies that seek to 



“A principal- 
protected piece of 
paper backed by 
an A credit with an 
expected 
annualized return 
of 30 percent 
proved too difficult 
to resist.” 

Mark Nordlicht 



do good and still make a profit. The 
strategy was pretty new, and Zaneta 
Koplewicz and Robert Morris noted that 
their employer, BlackRock, the world’s 
largest money manager, wasn’t among 
the investment companies pursuing 
it. They also noted that well-educated 
millennials were attracted to the idea, 
which meant it could be a way for 
BlackRock to attract clients. 

That conversation led to a three- 
year campaign that involved dawn and 
weekend videoconference calls involv- 
ing 28 people in six BlackRock offices 
around the globe. 
When Koplewicz, 
Morris, and their 
colleagues sur- 
veyed the compa- 
ny’s biggest clients 
in 2012 they found 
that many-family 
offices, founda- 
tions, endow- 
ments, and 
pensions-had 



:% 



Average annual 
returns of socially 
conscious mutual 
funds for the past 
10 years 



already committed money to impact 
investments or were considering it. 
“The lightbulb went on,” Koplewicz 
says. “Often philanthropy isn’t enough, 
so you need to infuse almost a more 
market-based approach to affect out- 
comes that you want.” 

The group produced a 40-page 
report that BlackRock Chief Executive 
Officer Laurence Fink praised, and 
on Oct. 13 the company rolled out the 
BlackRock Impact U.S. Equity Fund. 
The mutual fund’s assets of $20 million 
amount to a rounding error in the 
$4.7 trillion the company manages. 

A similar fund the company started 
in Europe in August has attracted 
$200 million. But for impact investing, 
it’s a milestone. “When we see organi- 
zations like BlackRock, Bain Capital, 
Zurich, and AXA and so on enter the 
impact investing market, it’s really 
being driven by what they’re seeing: an 
increase in demand from their clients, 
both institutional and individual,” says 
Amit Bouri, co-founder and CEO of the 
Global Impact Investing Network. 

Socially conscious investing- 
avoiding tobacco, weapons, alcohol, 
and gambling companies-has been 
around for a long time. Impact invest- 
ing goes a step further, seeking compa- 
nies that are actively advancing human 
well-being. BlackRock data crunchers 
have devised models to measure the 
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potential financial return and societal 
effect of publicly traded companies. 
The fund is focused on companies that 
use environmentally sustainable tech- 
nology, show a high level of employee 
satisfaction, or do research on ending 
disease. It will avoid companies with 
ethical controversies or a litigious 
history, along with tobacco, weapons, 
and alcohol stocks, according to a reg- 
ulatory filing. 

The more active approach to social 
investing stems from growing public 
disappointment in politics, says 
Brad Barber, a professor of finance 
at University of California at Davis. 
“People have increasing frustra- 
tion with the inability of our political 
process to deal with so many of these 
issues like climate change, like income 
inequality,” he says. “So one way in 
which you can feel like you’re at least 
trying to contribute to the discourse is 
by investing in a way that’s consistent 
with your personal beliefs.” 

The number of new mutual funds that 
aim to align investments with values has 
climbed to 18 so far this year from three 
in 2014, says David Kathman, a senior 
analyst at Morningstar. Assets in the 
funds Morningstar classifies as socially 
conscious have jumped to $134 billion 
as of September, from $93 billion at the 
end of 2010 . Over the past 10 years, the 
funds have returned about 5 percent 
on average annually, compared with 
6.1 percent for conventional funds that 
invest in large companies. In hopes of 
achieving market-matching returns, the 
BlackRock fund won’t restrict itself to 
do-good companies-it will hold some 
that are neutral in their impact as well. 

Koplewicz now leads the company’s 
investor relations for so-called event- 
driven hedge funds. Morris has moved 
on as well. “The desire to do some- 
thing that feels connected to the 
world seems like a pretty common 
desire,” he says. “When you give 
someone an opportunity to work in a 
way that’s a little more conscious of 
| the effects of things, people want to 

| do that.” He left BlackRock this year to 
g write poetry. — Margaret Collins and 
| Sangwon Yoon 
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5 The bottom line Eighteen socially conscious 

1 mutual funds have started this year, and assets in 
£ the group have grown to $134 billion. 
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Bid/Ask 



By Kyle Stock 




$43.2m 



Oprah bolsters Weight Watchers. The media boss bought a 
10 percent stake in the struggling company, took a seat on its board, 
and promised to drop some pounds of her own in a rare investing 
partnership. Weight Watchers, whose users pay an average of $377 
a year, has suffered from an onslaught of cheap or free dieting apps. 
The company’s stock price doubled after the deal was announced. 




$19b 



Western Digital buys SanDisk. Both companies’ disk-drive 
businesses have been threatened by cloud storage and the spread 
of flash-memory chips in smartphones and tablet computers. 



$10.6b5ifei 



$5.3b 



SB 
BBq 
bbIr 



Lam Research snaps up KLA-Tencor. The companies boast 
$8.7 billion in combined annual sales and control almost half of the 
market for computer chip-making machines and equipment. 

Slackstone acquires apartments. The firm was joined by 
i Canada’s Ivanhoe Cambridge in buying Stuyvesant Town-Peter 
jCooper Village’s 11,000 apartments on Manhattan’s East Side. 



$4.5b 


SolarWinds goes private. Silver Lake Partners and Thoma 
Bravo bought the software maker, which focuses on database 
management, security, and compliance. 


$2.4b 


Microsemi bids for PMC-Sierra. The offer for the chipmaker tops 
a previous bid by Skyworks Solutions as consolidation picks up in 
the semiconductor industry. 


$1.9b 


Diebold bids on Germany’s Wincor Nixdorf. Ohio-based VH 

Diebold has been expanding abroad via acquisitions. Together, 
the companies control 35 percent of the ATM market. \ 




A bullish bull auction. An 18-month-old Limousin bull named 
Trueman Jagger fetched a record price for cattle in Europe. The 
average price for similar bulls in the U.K. auction was $13,500. 
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► Our survey shows female alums make 80 percent of what male grads do 

► “When you return, you don’t get paid at the same level as your peers” 



As far as investments go, business 
school is an unbeatable return for 
young professionals who can muster 
$ 100 , 000 . MBAs, who are typically in 
their early 30s and have already spent 
a few years in the workforce, saw 
their salaries triple within eight years 
of graduation. They also report con- 
sistently high levels of job satisfac- 
tion and career growth, according to 
a survey of thousands of alumni con- 
ducted by Bloomberg Businessweek as 
part of the magazine’s annual ranking 
of business schools. But that general 
contentment hides a troubling divide: 
Within a few years of graduation, 
women with MBAs earn lower salaries. 



manage fewer people, and are less 
pleased with their progress than men 
with the same degree. 

Each year, we rank business schools 
by polling students on topics such 
as academics, career services, and 
campus climate. We also ask employ- 
ers about the skills they seek in MBA 
hires and which schools best prepare 
their graduates. This year, for the first 
time, we surveyed alumni who gradu- 
ated six to eight years ago, asking them 
how well their degrees had delivered 
on the promise of a fulfilling, well-paid 
job. The 12,773 responses that we col- 
lected offer a wealth of salary informa- 
tion and other data on MBAs working 



in a variety of industries. 

The alumni responses helped propel 
Harvard Business School to the top 
of the 2015 rankings. HBS graduates 
reported the largest gains in compensa- 
tion and many attributed their success 
to their alma mater. Last year’s No. 1, 
Duke Fuqua School of Business, slipped 
to eighth overall, partly because of a 
comparatively lackluster job placement 
rate of 86.1 percent, which is below the 
87.9 percent rate overall. 

Women and men start their post- 
MBA careers earning almost the same 
money-$ 98 ,ooo for women and 
$105,000 for men-according to our 
survey of those who graduated from ► 
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Alumni’s 
favorable ratings 



-helped propel 



< 2007 through 2009. But the gap then 
widens sharply. By 2014, men hauled 


Top 30 U.S. Schools 


HBS to the top 




in a median of $175,000 and women, 
$140,000. That means employers pay 
women 80 percent of what they give 
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Change 
in rank 
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Much of the pay gap is the result of 
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the heftier yearend bonuses that men 
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get. When we examined base sala- 
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ries of alumni and excluded all other 
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forms of compensation, the disparity 
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nificantly. Among Columbia alumni. 
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what’s going on 
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Brigham Young (Marriott) 
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in the job market.” Says Resnick: “I 
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frankly don’t think there is something 
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30 


A3 


Michigan State (Broad) 


39 




7 


our women.” 
















One explanation may be that women 
are less likely to be bosses. Women 


Top 10 International Schools 




in our survey say they’re responsible 
for a median of three employees; men 
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Western (Ivey) - Canada 
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manage five. Twenty-seven percent of 
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London Business School - U.K. 
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women say they had no direct or indi- 
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Insead - France 
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rect reports, vs. 20 percent of men. 
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Could it be that women are choos- 
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It’s true that male MBA grads tend 
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to gravitate toward professions that 
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pay more. In our survey, 43 percent 
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Queen’s - Canada 
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of men work in the five most lucra- 
tive industries, such as real estate and 
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HEC Paris - France 
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14 


21 


consulting, vs. 32 percent of women. 
But even when women went into high- 


Methodoloav 










paying fields, they were underpaid 
relative to men. In finance, women 
earned a median of $53,200 less than 
men. The gap persisted regardless of 
the job they held-women in market- 
ing at a bank earned $7,000 less than 
men. Women investment bankers 


Bloomberg Businessweek’s ranking of full-time MBA programs is based on five components: (1) employer 
survey (35 percent of total score), in which 1,461 recruiters named the programs that best deliver the skills 
they seek in MBA hires; (2) alumni survey (30 percent), in which 12,773 graduates from the classes of 2007, 
2008, and 2009 told us how their MBAs affected their careers, their compensation over time, and their job 
satisfaction; (3) student survey (15 percent), in which 2014 graduates (9,965 responses) and 2015 graduates 
(9,119 responses) rated their programs; (4) job placement rate (10 percent), or how many MBAs seeking full- 
time jobs get them within three months of graduation; (5) starting salary (10 percent), or how much new MBAs 
make in their first jobs, adjusted for industry and regional variation. For more on the methodology and the 
rankings for all 103 B-schools, go to bloomberg.com/bestbschools2015 
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by Duke’s Fuqua 
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NC State breaks into 
the top 30 on the 
strength of alums’ 
salary bump 



earned $115,000 less than men. 

Our alumni survey, which drew 
responses from MBAs at more than 
2,500 companies, shows that the gap 
is largely consistent across businesses. 
Among those writing women smaller 
paychecks are some of the country’s 
top MBA employers. Google paid the 21 
female alums we surveyed a median of 
$36,000 less than the 68 male alums. A 
Google spokesperson calls the sample 
“narrow” and says the company “con- 
stantly analyzes performance, com- 
pensation, and promotion to ensure 
that there is no gender pay gap.” 

The 14 women at Bank of America 
who responded to our survey made 
a median of $61,000 less than the 81 
men at the company. Ferris Morrison, 
a spokeswoman for Bank of America, 
says: “Men and women MBA hires for 
our entry-level programs start at the 
same compensation within a given 
line of business, and over time various 
factors such as job performance, 
career choices, and location will 
affect compensation.” At McKinsey, 
the group of women who responded 
to our survey was smaller-only nine. 
They earned $100,000 less than the 
47 men at the consulting juggernaut. 
McKinsey spokeswoman Rachel Grant 
says the sample of its employees is too 
small, adding: “Variance in pay could 
be a consequence of differences in 
tenure, role, geographic location, or 
performance.” 

A company that bucks the trend is 
Deloitte, which is known for going to 
extra lengths to keep mothers in the 
workforce. For the 33 female MBAs at 
Deloitte who responded to our survey, 
the typical salary was $l69,000-$4,000 
more than the 65 men at the firm. 

We didn’t ask the alumni we sur- 
veyed whether they had children, so 
we can’t infer what impact parenthood 
has on earning power. It’s worth noting 
that 6 percent of women in our sample 
were unemployed, compared with just 
1.4 percent of men. 

Women are more likely than men to 
take time off to raise kids, and MBAs 
are no different. A 2014 HBS study 
found that 28 percent of recent female 
alumni took off more than six months 
to care for children; only 2 percent of 
men did. That decision didn’t affect 
their likelihood of being top manag- 
ers, the study found, but experts say 
it could stall salary growth. “When 
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Median compensation* 

$200k 




Pre-MBA Immediately 6-8 years 
post-MBA post-MBA 



‘INCLUDES BONUSES. DATA: BLOOMBERG BUSINESSWEEK 
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you return, you don’t get paid at the 
same level as your peers,” says Alison 
Davis-Blake, the dean of Michigan 
Ross School of Business. “It’s not 
gender-based. It would happen to 
anyone who stopped out, but women 
stop out a lot more.” 

Our alumni survey shows that 
almost a decade into their profes- 
sional lives, male MBAs were happier 
with their work. Seventy percent 
of male respondents said they were 
“very satisfied” in their current job, 
vs. 64 percent of women. Pay and ful- 
fillment were closely correlated for 
both genders, so those reporting the 
highest levels of satisfaction were also 
the top earners. 

If women MBAs feel undervalued 
at work, they don’t blame their alma 
maters. Women and men were both 
likely to say their MBA boosted their 
earning potential and offered them a 
valuable alumni network. One reason 
alums universally praise their MBA 
programs is that their degree leads to 
high-paying jobs. Our data show that 
six to eight years after graduation, 
the typical alum makes $169,000. The 
typical doctor made more-$l87,ooo in 
2012, according to the Bureau of Labor 
Statistics-but was in school longer 
and took out larger loans. 

Business school graduates with 
student debt owed a median of about 
$65,000 upon graduation, our survey 
shows. Borrowers at medical school, 
by contrast, graduate with $170,000 
in debt. By those measures, an MBA 
may be the professional degree with 
the quickest return on investment in 
the U.S. The payoff just appears to be 
greater if you’re a man. © — Natalie 
Kitroeffand Jonathan Rodlcin 
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MBA Buyer’s Guide 



The overall 
gender pay gap 
was $35,000 



Where MBAs go 



Compensation, classes 2007-2009 



Consulting 
Financial services 
Technology 
Consumer products 
Manufacturing 
Health care 
Energy 
Media/entertainment 
Real estate 
Nonprofit 
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Starting salary 



Top 5 



Harvard 


$125,000 


Pennsylvania (Wharton) 


$125,000 


Stanford 


$125,000 


MIT (Sloan) 


$124,400 


Chicago (Booth) 


$120,000 


Bottom 5 


/ 


North Carolina State (Je 


[{kins) $76,503 


Michigan State (Broad) 


$92,250 


Brigham Young (Marriott 


) $95,000 


Texas A&M (Mays) 


$97,000 



Emory (Goizueta) \ $100,000 

MIT grads 
commanded the 
highest signing 
bonuses, 

averaging $38,827 

FIGURES ARE FOR THE CLASS OF 2014. DATA: B-SCHOOLS 



Outstanding MBA-related 
debt upon graduation 



Highest 5 



Duke (Fuqua) 


$77,620 


Northwestern (Kellogg) 


$76,764 


MIT (Sloan) 


$73,924 


Pennsylvania (Wharton) 


$73,297 


Chicago (Booth) 


$72,516 


Lowest 5 




North Carolina State (Jenkins) 


$18,750 


Texas A&M (Mays) 


$22,022 


Georgia Tech (Scheller) 


$22,487 


Brigham Young (Marriott) 


$22,897 


Rice (Jones) 


$27,011 



Consulting 




Consumer products 




Outstanding MBA debt as a 
share of starting compensation 



Highest 5 



Duke (Fuqua) 


59.75% 


Georgetown (McDonough) 


57.52% 


MIT (Sloan) 


54.60% 


Northwestern (Kellogg) 


53.26% 


Yale 


51.73% 


Lowest 5 




Brigham Young (Marriott) 


20.83% 


Rice (Jones) 


21.58% 


North Carolina State (Jenkins) 


22.30% 


Texas A&M (Mays) 


23.59% 


Georgia Tech (Scheller) 


24.20% 


NOTE: FIGURES INCLUDE GRADUATES WHO REPORTED $0 DEBT 
DATA: CLASS OF 2015 STUDENT SURVEY 



Where U.S. MBAs 
are going to work 



Northeast 
West 
Midwest 
Southwest 
South 
Mid-Atlantic 
Asia 
Europe 
South America 
Mexico 




25.0% 



14.2% 

|9.0% 



3.2% 
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Share of alums very satisfied 
with their current job 




Top 5 






UC Berkeley (Haas) 




78.4% 


Rice (Jones) 




77.5% 


Emory (Goizueta) 




77.0% 


Stanford 


Graduates of Sun 
Belt schools have 


76.1% 


UCLA (Anderson) 

Bottom 5 


bright career 
outlooks 


75.9% 


North Carolina State (Jenkins) 


62.9% 


MIT (Sloan) 




63.2% 


Indiana (Kelley) 




63.3% 


Chicago (Booth) 




63.5% 



Michigan (Ross) 63.6% 



NOTE: FIGURES INCLUDE GRADUATES WHO REPORTED $0 DEBT 
DATA: CLASS OF 2015 STUDENT SURVEY 



* INCLUDES BONUSES. DATA: ALUMNI SURVEY 



DATA: ALUMNI SURVEY 





A different 
degree of 
experience 




ELENA ORTIZ, Director of Internal Development, Unipharm, Inc., chose the 
NYU Stern Executive MBA program for its rigorous curriculum and collaborative 
learning culture. She knew that the general management program complemented 
by specializations in strategy and global business would help her excel in her role. 
A class of experienced peers, from a diverse set of industries and countries, further 
confirmed that NYU Stern was the best choice for her. Contact us today to learn 
how you can join business leaders like Elena. 



STERN SCHOOL 
OF BUSINESS 



EXECUTIVE MBA 

NYU STERN EXECUTIVE MBA PROGAM emba.stern.nyu.edu 
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he women’s volleyball locker room at 
the University of Southern California’s 
10,000-seat Galen Center isn’t the most 
glamorous green room, but Bonnie 
Ross couldn’t care less. It’s June 15, and 
in 30 minutes, Ross, who’s in charge 
of Microsoft’s most valuable gaming 
franchise, will take center stage at the 
industry’s most important conference, 
E3. It’s the pitch of her career-a preview of Halo 5: Guardians, 
set to go on sale on Oct. 27. 

Three years in the making. Halo 5 is widely anticipated 
to be one of the biggest game releases of 2015. Ross, 48, 
runs 343 Industries, a studio within Microsoft. She manages 
600 people and has likely overseen the spending of more than 
$100 million for Halo 5 alone, which is typical for a release of 
this size. (Microsoft declines to give an exact figure.) It’s a huge 
production-and a chance for Microsoft to recoup its investment 
in Xbox One, which has lagged behind Sony’s PlayStation 4. 

The fate of the Xbox has been linked to Halo since both debuted 
in 2001; Microsoft executives at the time said the platform proba- 
bly would have failed had Halo not been such a smash. Fourteen 
years later, Ross still describes the game as a way to prove 
how good the Xbox itself is. “Halo is all about innovation 
and pushing our technology,” she says. “We feel like we’re 
pushing where we need to be, and pushing Halo.” 

Five-foot-6, with long brown hair and an easy smile, 

Ross is athletic and direct, and betrays no trace of the 
awkward intensity common among engineers. Nor does 
she wear the kooky fan-themed T-shirts that are the stan 
dard outfit of most game developers. At E3 she has on 
a leather jacket, jeans, and black leather boots. If she’s 
nervous, she’s covering well, staying upbeat. Still, she 



in through our, you know. Mega Bloks line.” Ross testing 

In the Lady Trojans locker room, Ross chats the game with 
with several leaders of 343* among them Frank colleagues; 
O’Connor, the franchise development direc- a Hal ° 
tor; Josh Holmes, the head of Halo’s internal 3 ^^343 team 
development; and Tim Longo, 343’s creative 
director. It’s a wonder they’re all standing. Ross and her team 
have spent the previous 17 days fixing 700 software bugs in a 
“sprint,” as programmers call the race to meet a deadline. In 
one case, a flying armored man had gotten loose in the code 
and was floating around unmoored, liable to appear anywhere, 
even during a serious firefight. In another, someone in the art 
department had thoughtlessly stuck a rock in the path of a 
plane in a narrative scene. More disturbingly, the plane would 
fly right through it. 

Excited by the Xbox One’s processing power, animators 
decided to build a fully interactive cactus that could move 
in different ways depending on where a gamer shot it. They 
blanketed one level with cactuses all the way to the virtual 
horizon. Even the new turbocharged Xbox couldn’t render 
the needles fast enough. At one point during the devel- 
opment process, the cactuses were the single biggest 
contributor to technical problems. Finally, the 
> developers convinced the artists they had to 
go. Says Chris Lee, 343’s director of produc- 
tion: “There were hard feelings on different sides 
for about a month from the cactus fallout.” 
Finishing the coding sprint, saving Microsoft’s 
console-all of this is top of mind as Ross strides to the 
stage, smiles, and waves. It’s a friendly crowd. “Let’s 
start tonight with the first Halo game-” she begins, 
but she’s immediately drowned out by applause. 
Thank you! That’s right-that’s where I want to 





jerks to attention when Terry Myerson enters. “Sorry,” Ross tells 
me, excusing herself. “My boss just showed up.” Myerson, a 
Microsoft executive vice president, is in fact Ross’s boss’s boss. 
Their boss’s boss. Chief Executive Officer Satya Nadella, is waiting 
in a seat in the audience. He’s the first Microsoft CEO to attend 
the show in eight years. Even for one of the world’s largest com- 
panies, there’s a lot depending on this one game. 

Halo’s influence is broad. Over the last 14 years, consumers 
have spent $4.6 billion on Halo products, about 25 percent of 
that on nongame merchandise. Microsoft has licensed the name 
to everything from special editions of Monopoly to a full body- 
armor suit that sold for more than $450. The first Halo book, 
a novel called Halo: The Fall of Reach, was actually published 
before the first game was released. For a time it looked like 
Peter Jackson, the director of The Lord of the Rings, might make 
a Halo movie. There’s now a Steven Spielberg television show 
in the works for Showtime. 

When asked about her ambitions for Halo, Ross always 
comes back to Star Wars, which she adored as a kid. “For those 
of us that are a little bit older, we saw Star Wars and stood in 
line the first time around,” she says. “We are seeing the same 
thing with Halo, where a lot of dads and parents that started 
playing when they were 20 or 30 now have kids that are coming 



hear the applause,” says Ross, before finishing her sentence: 
“-the first Halo game built from the ground up for Xbox One, 
and the game that fulfills both the promise of the Halo uni- 
verse and the power of Xbox One.” Ross settles into her pitch. 
“Master Chief, hero or traitor?” she asks. “Spartan Locke, friend 
or foe? Epic worlds, epic battles, epic scale!” 

The lights go down, and a trailer booms to life on a 50-foot- 
by-28-foot screen. A cyborg trains his assault rifle into the dis- 
tance, and a fleet of spaceships flies over an alien landscape. A 
gravelly voice announces that Master Chief, the hero of the Halo 
epic, has gone absent without leave. Ross quietly disappears 
from the stage, as her deputies scan Twitter’s reaction on their 
Windows phones. A few hours later, she meets Holmes and 
O’Connor for lunch at a nearby steakhouse. They’re relaxed, 
elated, for one afternoon at least. The Twitterverse is pumped. 

Bonnie Ross is a video game executive by happenstance. She 
was a good volleyball player in high school, but her father 
insisted she pass up athletic scholarships to focus on some- 
thing useful. So she studied technical communications and 
computer science at Colorado State University, which led to an 
internship at IBM. She graduated, then applied to work at NeXT, 
Apple, and Microsoft; her first two choices never called back. 
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Ross started at Microsoft in 1989 but quickly got bored. She 
liked drawing a paycheck but had a normal human’s lack of enthu- 
siasm for drafting manuals. “I just wanted to take a break, just 
for, like, one year, to work on something that my friends would 
understand,” she says. She talked her way onto a team developing 
a basketball game for Microsoft’s nascent video game business. 

Ross knew more about sports than gaming. Titles she worked 
on, first for the PC and then the Xbox, included a collection of 
simple games called Fuzion Frenzy that came out with the orig- 
inal Xbox console. She managed a string of games before choos- 
ing to focus on Halo in 2007 . 

Microsoft had bought Bungie, the studio that created Halo, 
in 2000 . For the most part, it left the studio alone, but for cre- 
ative reasons, Bungie wanted to spin off. In 2007 , Microsoft let 
the company go, keeping Halo and forming 343 to run it. Bungie 
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now makes the video game Destiny, a key Halo competitor. 

Ross’s colleagues saw her decision to take on this project as 
a bad move for a young person on the rise-there was a feeling 
at Microsoft that Halo had run its course. “People felt like. Let’s 
get another Halo or two out, and it’s the end of the franchise,” 
Ross says. “The thing I asked for was: If I take it over, I want to 
be George Lucas. I want to own everything, and I want to do 
things differently.” 

The video game world, dark and conspiracy-prone in the 
best of times, worried that Microsoft would kill the game with 
corporate-think. O’Connor, then at Bungie, helped with the tran- 
sition. He went into his first meeting with Ross expecting a suit 
looking to check off the boxes. “Bonnie came in and really sur- 
prised everyone,” he says, “because she’d read all the novels, 
she was deeply immersed in the fiction, and she’d played all the 
games.” He quit Bungie and returned to Microsoft to help her 
with the new studio, which they named 343 Industries after a 
villainous piece of artificial intelligence that shows up in several 
Halo games. 

The 343 team moved into Bungie’s old building, a former True 
Value Hardware store in the Seattle suburb of Kirkland, near 
Microsoft’s headquarters in Redmond. The building is perfect 
for coding. It has an open floor plan and little natural light. 



“During game development, you can feel the pulse,” Ross says. 
“You can walk in and tell if we’re off or not, and whether morale 
is up or down, because we all act as one.” There’s a kitchen with 
vending machines and free soda, a basketball court out back, 
and long lunch tables well-suited for playing the fantasy card 
game Magic: The Gathering. 

The headquarters can hold only about 230 people, so more 
than half of 343’s employees are in another building down the 
block. Ross spends a lot of time shuttling up and down the hill 
between the two. On her way to the satellite building one day 
this summer, she tells the story of founding a studio from scratch 
after almost every developer from Bungie quit. “It was just me 
and the consumer-product guys,” she recalls, as we pass two 
young men in their obscure T-shirts. Ross smiles and says hello. 
After they pass, she admits to not knowing who they are. When 
she shops in a nearby grocery store, Ross says, she just smiles 
and greets anyone who seems to be the right age to build video 
games for a living. She figures she’s probably their boss. 

While many of the people Ross oversees are computer pro- 
grammers or designers, the roster at 343 also includes cloud- 
computing experts, a professional team of competitive video 
game players, and a psychologist focused on user interfaces. 
There’s a group working only on sound; most of the noises in 
the game are custom. Engineers trekked to a gun range in 
Bakersfield, Calif., to record bullets whistling past their ears. 
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They went to a concert hall in Prague to get a proper angelic 
chorus for the big moments. They visited a hot spring in Iceland 
to get ambient sounds that seemed extraterrestrial. 

Ross spends a lot of time in dim conference rooms-good for 
playing video games-as employees shuffle in for meetings. 
Her third appointment one day in late September is with the 
consumer-products team. Ross is a gamer, but she also really cares 
about all the other stuff 343 makes. A half-dozen people come in, 
bearing toys. She surveys their offerings and immediately grabs 
a 2-foot-tall Master Chief statuette, plopping it into the seat next 
to her. Ross then starts grilling an underling about another line 
of products. (As a condition of attending the meeting, I had to 
assure Microsoft that I wouldn’t discuss the toys coming out next 
year.) “There are no manufacturing shortages?” she asks. “As of 
today, yes,” he responds. “Is that a confident yes?” she asks. He 
stutters a bit, but assures her that yes, he’s confident. 

On another visit, Ross shows off a Halo-themed clutch. It’s an 
army-green bag, designed possibly for the sophisticated woman 
who wants to signal her loyalty to Xbox during a night out at the 
theater. Ross laughs about it, admitting there’s really no chance 
it will be a big seller. But she can’t resist. 

Her affection for the clutch is more than whimsy. As a rare 
female executive in an industry dominated by men, Ross worked 
to remind her colleagues that girls play video games, too. She’s 
insisted that fully realized female characters play prominent 
roles in Halo 5 and made sure that dorlcy Halo T-shirts come in 
cuts for women, too. This may seem unobjectionable, but in the 
world of video games, trying to broaden the audience is daring. 
For the past year or so, Internet trolls have mercilessly harassed 
women in the gaming industry. A Microsoft press officer asked 
me to omit any personal information about Ross to protect her 
from “doxxing”-a favorite tool of online harassers-in which 
personal information, including addresses and names of chil- 
dren, is widely distributed. (He later relented.) 

More mundanely, Ross knows there’s a risk in clogging the 
aisles of Toys “R” Us and Walmart with anything that Microsoft 
can stamp Halo on, whether it’s a clutch or a squirt gun. She says 
that when she inherited the game, the philosophy was to say yes 
to any company willing to pay royalties. The worst? Some tacky 
pajama pants. “The pajamas actually were really comfortable,” 



Ross says. “But they weren’t super high-quality.” When she took 
over, she cut the line. 

At one point she meets with O’Connor to talk about what 
they both refer to, grandiosely, as the Halo Canon. O’Connor is 
a cue-ball-headed 45-year-old whose voice still has a hint of a lilt 
from his native Scotland. He’s in charge of Halo’s fiction busi- 
ness. Almost 20 Halo novels have been published, and a dozen 
have been New York Times best-sellers. 

O’Connor had a bit role in the Web series Halo 4: Forward Unto 
Dawn, and even writes Halo-themed fiction himself, most recently 
Saint’s Testimony a digital-only short story. He’s in charge of the 
Halo Story Bible, the written record of everything in the Halo 
universe. It details every character, weapon, and plot develop- 
ment in the Halo world. Printed, it runs to more than 1,000 pages. 

The tale, which begins about 500 years from now, is confus- 
ing as hell. Humans have spread to hundreds of other planets and 
civil war looms. To quell the rebellion, the United Nations Space 
Command builds a series of superhuman warriors, which they 
dub the Spartans. Then aliens attack. That’s where the first game 
starts, with players taking on the role of Master Chief. The story 
of each subsequent novel, spinoff game, and iPhone app has to 
pass muster with O’Connor’s team. In her meeting with O’Connor, 
Ross discusses a line of Halo short stories. “I like the digital shorts, 
because they’re like adult comic books,” says Ross, who’s a little 
annoyed they haven’t had a best-seller lately. 

O’Connor says perhaps a studio with a multibillion-dollar 
product shouldn’t worry too much about the mainstream accep- f 
tance of its novelistic stylings. “There’s no money in it. The 
investment is in awareness,” he says. | $ 

“It’s world-building!” Ross says. S 1 
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In late July, Longo, 343’s creative director, grabs a controller and § 1 
sits down in front of a small television, navigating Spartan Locke ° § 
through a watery part of a planet in the middle of an alien civil 1 1 
war. The view on his TV is mirrored on a large pull-down screen, 1 1 
so a group gathered around a nearby conference table can analyze 1 1 
the game, usually by yelling. There’s a lot to yell about. The water 1 1 
doesn’t splash convincingly. It’s as if Locke’s legs just disappear 1 1 
into a sheet of glass. Then Longo aims his rifle at a few aliens and 1 1 
pulls the trigger. He moves on to the next group of enemies, but ^ ° 
everyone else in the room is making noise about the corpses he’s e i 
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leaving behind. “Guys are jittering on the ground for a long time 
after they’re dead. There’s something weird going on” someone 
chimes in. One employee jots down notes. Every day this summer, 
similar meetings are taking place in both 343 buildings. 

Guest players are welcome. Once, Richard Sherman, star 
cornerback of the Seattle Seahawks, showed up at the office to 
engage in multiplayer combat. Ross is a big sports fan, and the 
Seahawks have an open invitation to play against her in-house 
gamers. The jocks fare no better with controllers in hand than 
the gamers would if they strapped on shoulder pads, which 
amuses the Seahawks to no end. “They kept getting zero, and 
they loved it,” O’Connor says. 

In Halo 5, after Master Chief goes AWOL, he’s pursued by 
another group of Spartans. Ross and her team chose this plot 
not only for whatever literary appeal it might have, but also to 



When Archbell started, the game consisted of blocky graphics 
running at 10 frames per second. Now it’s blossomed into a 
dense, high-definition, beautifully rendered — 

60 frames per second. (Hollywood — 
usually makes do with only 24.) He 
quietly gives a colleague a tip, but then 
admits he’s not as good at the game as he 
used to be. “I used to get to play more,” he 
says. “But now I’m in management.” 



For games, fall is the blockbuster season. Electronic 
Arts is delivering a Star Wars game, and popular fran- 
chises Call of Duty and Fallout will have new install- 
ments. According to 343, Halo 5 is ahead of almost 
every game in terms of consumer awareness and 




WE OBVIOU SLY HAD N 
WE WOULD 




show off the processing power of the Xbox One and Microsoft’s 
cloud servers. Halo 5 adds six new playable characters, who can be 
controlled individually and cooperate in real time. A multiplayer 
mode called Warzone allows 24 people to compete simultaneously. 

Getting multiplayer gaming right has become a sore point for 
343. In November 2014 the studio released Halo: Master Chief 
Collection, a single disc for the new console with remastered 
versions of the first four games. It was a clever way to let Halo 
fans play on the new Xbox while squeezing some more money 
out of old games. 

Ross, O’Connor, and others flew to Los Angeles to blow off 
steam at a launch party. As the event was going on, a few com- 
plaints began popping up on social media from gamers in Australia 
and New Zealand who weren’t able to find people to play against in 
online matches. This didn’t seem like any reason to leave a party. 
“There’s never enough population there. I’m sure it’s nothing,” 
Ross remembers thinking. Data coming from Microsoft’s own 
servers wasn’t showing a problem. 

That data was wrong. “By the time we got back from the event 
it was, like, 4 a.m., and things should have been running smoothly 
at that point,” O’Connor says. “They weren’t.” Players weren’t 
being matched up for online games, leaving a lot of frustrated cus- 
tomers. The problems stretched on for weeks, and Ross issued 
multiple public apologies. She winces when asked about what 
she calls the worst moment in her career. “We obviously had no 
idea we would fall down,” she says. 

Play tests for Warzone take place in an overcrowded room 
that can hold only 18 consoles and screens, with 6 more jammed 
against a wall in the hallway. After leaving his victims twitching in 
one room, Longo heads over for another test. Over the course of 
the 30-minute event, more than half the players are locked out 
of the contest when their computers crash. Some players use the 
break in the action to lean over and start critiquing the play of a 
neighbor. One guy passes the time with a plastic cup of candy, a 
Mountain Dew, and his phone. 

William Archbell, a senior software engineer at 343, has been 
running these tests for two years. He stands with arms crossed, 
watching. “Play test is fun, because it’s where you validate your 
ideas,” says Archbell, who’s tallish and has an ambitious beard. 
“People do weird stuff.” The same staffers squealing with delight 
turn hypercritical when they put down their 
Each! new hire at controllers. “Speed freak didn’t feel fast at all. 

shot on th^ wall 1 expected speed,” one offers. “I grabbed the 
to help colleagues booster upgrade and couldn’t feel any differ- 
keep track ence,” another says. 



“purchase intent,” trailing only Call of Duty by these measures. 

Although each Halo launch has been larger than the one before, 
there are fewer Xbox Ones now than there were Xbox 360s when 
Halo 4 was released. That could depress sales. Before previous 
Halo launches, Microsoft executives confidently predicted the 
new game would be the biggest ever. Not this time. 

Even if Halo 5 is a success, Microsoft may have waited too 
long. “Halo would have made a huge difference last Christmas. 
All the other franchises Microsoft has, with the exception of 
Minecraft, are very old, tired, and same-y,” says Gareth Sutcliffe, 
a consultant who worked at a Microsoft gaming studio until 2013. 
“Not having Halo for so long has really hurt the install rate and 
may have lost them the overall war.” 

In the final weeks, game testing shifts to employees’ homes. 
Each weekend, the development team sets a time for people to 
log in and begin multiplayer versions of the game to simulate 
what will happen in the real world-and avoid the glitchy fate 
of the Master Chief Collection. 

At a launch meeting in late September, one harried producer 
reports that the participation rate in the previous weekend’s play 
test was unexpectedly low. “Well, you know you scheduled it 
during the Seahawks game,” Ross says. The man seems momen- 
tarily stumped, as if he’d never considered that someone would 
watch football instead of playing video games. 

Ross’s husband hadn’t been happy the previous weekend when 
she said she needed the TV during the football game. He’s not 
much for games, and generally leaves the room when she starts 
shooting virtual assault rifles at her colleagues from the couch. 
Ross considers herself a middling player and prefers playing at 
home to tests in the office, where the nimble-fingered young 
people she half-recognizes at the grocery store make quick work 
of her. She estimates that once the game goes live, she’ll be able 
to play online for a few weeks before the gaming public figures 
out all the tricks and becomes too good for her. 

Ross has been tutoring one new Halo player: her 10-year-old 
son. Until recently, she’d considered the game a bit too violent 
for her children, but she’s begun letting her son play with her. 
“I firmly believe that your kids are going to play games, and 
you should play with them,” she says. “I want to share that first 
experience with him.” Mother and son have worked through 
two levels of Halo 5 together and occasionally play in multi- 
player modes. She’s better than he is-for now. 

“He basically blows himself up, and I’m like, ‘You can’t throw 
a grenade at a wall,’ ” Ross says. “But that’s where we are right 
now, and it’s a good point to be in.” © 
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For the gearheads at West Virginia University, it was a minor 
commission. An environmental group, the International 
Council on Clean Transportation, had asked the school’s Center 
for Alternative Fuels, Engines and Emissions to test the tail- 
pipes of diesel cars in the U.S., such as those sold by Volkswagen 
and BMW. Studies suggested that automakers’ diesel cars pol- 
luted more on the road than in the lab, and curiously, more 
in Europe than in the U.S. ICCT wanted to figure out what 
the automakers had done to meet America’s tougher emis- 
sions standards and how to repatriate these improvements 
for European car buyers. 

The center, founded in 1989, is based on the rolling 
WVU campus in the foothills of Appalachia and occupies a 
warehouselike space full of young men in T-shirts and jeans 
fiddling with jury-rigged equipment-and it smells like a gas 
station. Run by Daniel Carder, a West Virginia native, it mostly 
tests heavy-duty engines for trucks and locomotives. Taking 
sleek passenger cars on a road trip was a novelty. One student 
at the lab, Marc Besch, thought it sounded interesting and asked 
to work on the project. Besch grew up in Switzerland, and his 
family ran a dealership that sold mostly Opels, a German com- 
petitor to Volkswagen. 

There was one problem: Carder, Besch, and their team 
couldn’t find any diesel cars in West Virginia. So they plotted 
test routes in California, where lots of consumers have 
bought into the marketing promise of “clean diesel,” which 
touts remarkable fuel efficiency without sacrificing muscular 
acceleration. Out west, they could also use the California Air 
Resources Board’s dynamometers, the hulking apparatuses 
used to measure the exhaust coming out of a stationary car. 

From February through April 2013, they tested three diesel 
cars: a Volkswagen Jetta, a Volkswagen Passat, and a BMW SUV. 
Besch took charge of the initial assessment, using the dynos, and 
he was impressed. The cars emitted almost nothing, prompting 
some crowing from Besch about European engineering. When 
Besch’s fellow investigator, Arvind Thiruvengadam, joined him 
to take the cars on the road, however, the results were different. 
The road tests captured a variety of conditions: high elevations 
up Mt. Baldy; stop-and-go urban errand-running in San Diego; 
freeway driving around Los Angeles. The two Volkswagens’ emis- 
sions exceeded standards by 5 to 35 times. The BMW’s didn’t. 

First, they assumed the results were wrong, so the team 
recalibrated the instruments and kept on driving. Eventually 
they realized that, yes, they were seeing something notewor- 
thy, if not exactly shocking. What comes out of a tailpipe on 
the road is always going to differ somewhat from regulatory 
targets met in tightly controlled environments. Speed, eleva- 
tion, and temperature all affect the result. To isolate the cause, 
Besch pored over a two-part paper, published by Volkswagen’s 



top engineers in 2008, that described purportedly ground- 
breaking emissions control achieved by the new TDI 2.0 liter 
engine. And he pursued a theory related to the exhaust filtering 
system. He still couldn’t explain the full extent of the emissions. 

On March 31, 2014, Besch, Carder, and the rest of the WVU 
researchers presented their findings in San Diego, at the most 
important conference in the car-exhaust field, the Real World 
Emissions Workshop. They didn’t name which cars they’d 
tested, but the technical specs and use of the Lean NOx capture 
system meant it could only be a Volkswagen. 

Sitting in the audience was Jens Borken-Kleefeld, who studies 
emissions at the International Institute for Applied Systems 
Analysis in Austria. He’d made the trip for the same reason ICCT 
had commissioned its study: to understand why the diesel tech- 
nologies seemed to be cleaner in the U.S. than in Europe. Borken- 
Kleefeld says the U.S. audience seemed to miss the significance of 
the findings. “For me, it was a big deal,” he says. “I was expect- 
ing to see ‘clean diesel’-and I realized that on the other side 
of the pond, it’s the same technology and the same underper- 
formance.” U.S. regulators were also in the room, and Borken- 
Kleefeld recalls approaching some of them. “They shrugged 
their shoulders,” he says. “I don’t know what they knew at the 
time-seeing and realizing is different.” 

Volkswagen, at least, took note. Someone from VW got in 
touch with the team to get more details. Carder tried to get 
Volkswagen interested in a follow-up study with more cars, 
but it never happened. Early this year, engineers from VW’s 
Oxnard (Calif.) test facility called to discuss the routes WVU 
used. (Besch declined to provide names of the engineers.) And 
that was pretty much it. Which was normal-carmakers regu- 
larly learn of emissions problems from researchers and quietly 
make fixes. “We didn’t hear anything more from them, so we 
fully assumed that they had made some recalls,” says Carder. 
“We didn’t even talk to our friends at [California] ARB to follow 
up on it. That’s really how confident we were that they’d have 
fixed this, that it was going to be a nonissue.” 

What the West Virginia team didn’t realize was that they’d 
exposed one of the biggest deceptions in the history of the auto 
industry. On Sept. 3, 2015, VW admitted to U.S. and California 
regulators that it had not only been selling high-polluting cars 
but that it had deliberately outfitted them with “defeat devices” 
that sensed when an official emissions test was under way and 
temporarily trapped the worst of the exhaust-chemicals that 
contribute to smog and acid rain. 

“Device,” actually, is something of a misnomer. The cheat 
is merely several lines of software code in the computer that 
controls a Volkswagen’s engine and exhaust systems. According 
to the U.S. Environmental Protection Agency, when the car 
detects a test-certain steering patterns; speed; barometric 
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pressure; only two wheels spinning instead of four-it switches 
into a cleaner mode called “dyno calibration ,” after the testing 
machines. The cars can run cleaner, but they can’t run cleaner 
without sacrificing fuel efficiency or some of the engine’s power. 

The FBI has opened a criminal probe, and an investigation 
by the EPA could result in as much as $18 billion in penalties, 
compounding the immediate loss of tens of billions of dollars 
in Volkswagen’s market value. On Oct. 8, more than 50 German 
police and prosecutors raided Volkswagen facilities and employ- 
ees’ homes at dawn. VW plans to recall 11 million cars and is 
bracing for class actions from consumers who paid a premium 
for what they were led to believe was a more efficient and envi- 
ronmentally friendly ride. To raise the funds the company will 
need to pay all the costs associated with the scandal, several 
industry analysts foresee VW selling off one or more of its 12 
brands, such as Bentley, the British racing-turned-luxury sedan 
manufacturer, which has struggled recently, or Ducati, the Italian 
motorcycle maker. 

Volkswagen’s chief executive, Martin Winterkorn, has 
resigned. Five managers have been suspended or have gone on 
leave, including Wolfgang Hatz, the former head of engines and 
transmissions development at VW. (A VW spokesman declined 
to comment on any personnel matters.) Winterkorn’s replace- 
ment, Matthias Muller, has said a company investigation so far 
points to a small circle of employees as being involved in the 
scheme. Its U.S. chief, Michael Horn, told a congressional com- 
mittee the same thing: “This was a couple of software engi- 
neers who put this in for whatever reasons,” he said. 

When Horn testified before the House, Representative 
Michael Burgess, a Texas Republican, told him he couldn’t 
believe the fraud involved only a few renegades-not at a rule- 
bound, Teutonic technocracy. “It wasn’t written by one person 
in their basement in the dark of night,” the congressman said. 
“You’re going to integrate that into the supply chain of a multi- 
national corporation, and nobody knows a darn thing about it?” 

“We’re working full speed on a fast and unsparing clari- 
fication of the issue. As soon as we can make reliable state- 
ments on this we will do this without undue delay,” wrote 
VW in a statement to Bloomberg Businessweek. “According to 
current knowledge we continue to assume that only a few 
employees participated in the development of this software.” 
Note that careful phrasing about participation “in the devel- 
opment.” It is possible very few engineers were involved in 
writing the code. But the diesel engine has been around for 
more than 100 years. It was invented in Germany. Is it really 
possible that a German company run by engineers believed 
the diesel engine had suddenly become clean? 

In the mid-2000s the auto industry faced its biggest trans- 
formation since the advent of seat belts. High oil prices put 
fuel economy at a premium, propelling the market for hybrid 
vehicles and putting a new gloss on diesel cars, which got 
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better mileage than gasoline cars. Diesels famously generate 
smog, but spew a lot less greenhouse gas. That was another 
selling point, as fears of climate change helped drive increas- 
ingly stringent emissions rules, especially in the U.S. Federal 
and state regulators, notably in California, began to lay down 
timelines for new requirements that would demand ingenious 
feats of engineering. 

The pressure sparked innovation. In Japan, Toyota made its 
half-electric Prius. In the U.S., Elon Musk got famous combining 
luxury and lithium ion batteries in his Tesla. But at Volkswagen 
headquarters in Wolfsburg, a bit more than an hour by com- 
muter train west of Berlin, executives were dismissive of newer 
technologies. “The big run on hybrids remains a limited phe- 
nomenon,” then-CEO Winterkorn said in 2007. 

VW liked diesel. A niche market in the U.S., diesels 
accounted for more than half the new-car registrations in the 
European Union that year. They were cheaper than hybrids 
and packed more muscle under the hood yet still often got 
more than 40 miles to the gallon. VW, which aspired to surpass 
Toyota as the largest carmaker in the world, saw the U.S. as 
a growth market for a new diesel engine, one that could be 
branded as green. The trick would be to engineer a way to 
strip sooty exhaust of its pollutants to meet the new U.S. rules. 

In 2005 the company had hired Wolfgang Bernhard to head 
the VW brand and solve the puzzle of a next-generation, four- 
cylinder diesel engine that would go in consumer cars like the 
Jetta. Bernhard broke with existing VW management with two 
decisions. First, for the construction of the engine itself, he 
rejected a pump injection model that Winterkorn and others 
had championed and chose instead a “common rail” injection 
system that sent precise bursts of fuel into the motor. 

Second, to clean up the exhaust and meet emissions stan- 
dards, Bernhard adopted a competitor’s technology. He chose 
a Daimler invention called BlueTec that sprayed urea into the 
exhaust stream to neutralize harmful nitrogen oxides, which 
can cause asthma and other ailments. To make it work, cars 
need to be fitted with an extra pump and a tank of what is 
essentially cat pee. Volkswagen went so far as announcing 
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a deal with Daimler. Another German rival, BMW, also joined 
in. Then, in November 2006, Volkswagen’s CEO was ousted 
in a boardroom battle. The new CEO, Winterkorn, got rid of 
Bernhard, too. 

Winterkorn had come up through the Audi business line, 
and in February 2007 he gave Hatz, the division’s engine devel- 
opment head, the same job for the whole Volkswagen group. A 
cigar-smoking sports car obsessive, Hatz decorated his offices 
with race memorabilia, preferring to rhapsodize about the 
Porsche 911 over talking about business plans or sales. Hatz 
scrapped the BlueTec deal in a classic case of not-invented-here 
syndrome, according to an executive involved in the project. 
That decision, at the start of 2007, boxed Volkswagen engineers 
in as they tried to meet emissions targets and protect the driving 
experience and fuel efficiency. 

The new team wanted to avoid urea tanks, which were 
expensive and took up precious space in tiny cars. Instead, 
they created a system with traps in the tailpipe to catch some 
of the harmful substances. They also devised a method to scrub 
away nitrogen oxide by pumping extra fuel into the engine’s 
cylinders and onward to the exhaust system, where it reacted 
with other pollutants to form harmless waste. They called it 
a Lean NOx Trap. 

In 2008, VW brought its “clean diesel” to the U.S. with public- 
ity worthy of Barnum. It landed a Guinness World Record by 
providing a Jetta to a husband-and-wife team who drove the 
car through the contiguous 48 states and averaged 58.8 miles 
to the gallon-unprecedented for any car on that route. At the 
Los Angeles Auto Show, VW entered its 2009 Jetta TDI Clean 
Diesel in a Green Car of the Year contest whose jurors included 
Jay Leno and the executive director of the Sierra Club. The Jetta 
won, beating out hybrids. At a conference the same year on 
diesel emissions, in Dearborn, Mich., a VW executive boasted 
that the new engines had all the environmental benefits of a 
hybrid car, without any drag on performance. “You don’t have 
to sacrifice power to be environmentally conscious,” declared 
one of the slides. 

While the idea of power without pollution took off among 
U.S. consumers, engineers familiar with the technology knew 
that such claims required magical thinking. “That is the story of 
Santa Claus,” says Ferdinand Dudenhoffer, director of the Center 
for Automotive Research at the University of Duisburg-Essen. 
Without the urea system, “it’s not possible to meet the standard.” 

The Lean NOx Trap is a system of concessions. To get cleaner 
exhaust, you’d need to use a squirt of fuel every few seconds to 
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burn up nitrogen oxide. Or, in the other direction, to get better 
fuel efficiency, you’d need to spew out dirtier exhaust. Managing 
this trade-off requires a complex calibration of the onboard com- 
puter, the engine control unit, so it can adjust constantly to vari- 
ables like temperature and speed and optimize both emissions 
and fuel usage. The trouble was, Volkswagen hadn’t been able 
to get its new engines to comply with the stringent U.S. stan- 
dards. In 2007 the company had even delayed for six months 
the release of the new diesel Jetta that was to be at the forefront 
of the U.S. push. What could be done to make it pass the tests? 

Cheating was hardly a novel option. Defeat devices for 
emissions testing are as old as the tests themselves. The early 
ones, in the 1970s, were primitive-basically on/off devices, 
says Clarence Ditlow, executive director of the Center for Auto 
Safety, an advocacy group. VW installed sensors on some 1973 
models that turned off emissions controls outside a certain 
temperature range. 

In 1978, recognizing the increasing sophistication of emis- 
sions controls, the EPA issued a notice warning automakers 
not to use computer software or other new technology as 
defeat devices. That didn’t put a stop to anything. In 1995, 
General Motors agreed to pay $45 million after being accused of 
installing a chip that turned off pollution controls on 470,000 
Cadillacs when the air conditioning came on. 

Who exactly is responsible for devising and allowing the 
VW cheat remains a mystery. One of the clearest explanations 
so far has come from VW board member Stephan Weil, head of 
Germany’s Lower Saxony state, which is VW’s second-biggest 
shareholder. He explained in an Oct. 13 speech to his state parlia- 
ment how the new diesel engines couldn’t meet the U.S. require- 
ments, and rather than addressing the issue, VW covered up 
with the software cheat. “In subsequent years there followed a 
use of this software in other models and other countries,” said 
Weil. Perhaps the engineers told themselves that the cheat was 
a stopgap, and they’d address it later. If so, they didn’t. 

It’s not credible that top managers were unaware corners 
had been cut, says Dudenhoffer, who worked at Porsche 
and other carmakers before entering academia. In contrast 
to GM, where finance people have run the show for years, 
and Ford Motor, whose former CEO is a turnaround special- 
ist from another industry, VW is a company where the engi- 
neers are in charge. It’s always claimed that an engineer-filled 
executive suite was a precondition of building top-quality cars. 
Winterkorn ran around at auto shows with a tape measure and 
a magnet to examine vehicles from rival carmakers, while back 
in his own shop he got involved in technical details. When VW 
managers called for clean diesel without the 
urea system, “they must have known that it’s 
impossible, or else it’s not possible they have 
degrees as engineers,” Dudenhoffer says. 

VW’s German headquarters certainly had 
a grip on pollution numbers. It oversaw the 
technical aspects of U.S. emissions, accord- 
ing to Horn’s testimony to Congress, with 
the data passed to an office in Auburn 
Hills, Mich., for submission to U.S. regula- 
tors. If any vehicle failed to meet emissions 
targets, a team of engineers from Wolfsburg 
or luxury brand Audi’s base in Ingolstadt 
was flown in, according to a person famil- 
iar with the operations. After the group had 
tinkered with the vehicle for about a week, 
the car would then pass the test, according 
to that person. 
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The pressure on engineers only grew. As VW boasted about 
its clean-diesel revolution, the U.S. continued to toughen pol- 
lution standards. In 2011, EPA officials announced the second 
phase of an ambitious environmental plan under which carmak- 
ers would have to increase the fuel efficiency of cars and trucks 
from an average of 35.5 mpg to 54.5 mpg by 2025, while also 
reducing carbon dioxide emissions further. Companies could 
win special credits for electric cars, hybrid pickups, and other 
technology considered groundbreaking-credits that would make 
the overall fleet standard easier to meet. VW and Mercedes- 
Benz were frustrated that they weren’t also given credit for 
their diesel technology. 

Margo Oge, a native of Athens who’d watched air pollution 
erode the Parthenon, started at the EPA in 1980 and was, in 
2011, director of its Office of Transportation and Air Quality. 
In that role, she negotiated directly with automakers over 
the new rules. Oge found Hatz, VW’s engine chief, outspoken 
to the point of arrogance in his belief in diesel’s superior- 
ity. “They didn’t want to invest in hybrids,” Oge says. “They 
were 100 percent committed to diesel, and they wanted us 
to give them credit for bringing diesels into the market.” At 
the agency, that view was dead on arrival. The EPA wanted 
the credits to encourage new technology, not reward older 
methods, no matter how worthy. When Oge said as much in a 
meeting at the EPA’s Washington headquarters, Hatz flushed 
with anger. Hatz’s VW colleagues later called Oge to apologize. 

In retrospect, it seems so obvious. In Park Slope, Brooklyn, 
Marcella Eckels noticed something was up in 2011 when she 
replaced her Mini Cooper with a diesel Jetta Sport Wagen to 
accommodate the arrival of twins. Eckels is an environmen- 
tal lawyer, the kind of green consumer VW appealed to. She 
thought “clean diesel” sounded anachronistic; on the other 
hand, she wanted the fuel efficiency and liked the way the Jetta 
felt to drive. “It was winter, and there was all this black soot 
on the back of the car,” Eckels says. “I thought, ‘That’s weird, 
but it passed the emissions test, so whatever.’ ” 

All U.S. regulators had to do was look across the pond to 
Europe to see evidence that “clean diesel” did not live up to 
its name. A 2011 study sponsored by the Joint Research Centre, 
the European Commission’s in-house scientific research body, 
found that on-road nitrogen oxide emissions from diesel cars 
were 90 percent higher than emissions limits. A second study 
by the JRC, published the next year, found nitrogen oxide emis- 
sions 130 percent higher. The authors of both studies called 
for new testing procedures to supplement the existing over- 
sight, and noted the deterioration of air quality in many cities. 

The data from Europe had an unexpected result. Europeans 
weren’t about to give up their cheap-running diesels for hybrids. 
But maybe they could make some adjustments based on the 
presumably cleaner versions pioneered for the U.S. market. 
Looking to rehabilitate diesel as a more climate-friendly option, 
ICCT decided to gather evidence in the U.S., where diesel cars 
met even stricter standards than in Europe. Surely the American 
models really were running cleaner. 

“We thought the vehicles would be clean,” says John 
German, U.S. co-director of ICCT. “We had no cause for sus- 
picion.” That’s when the organization made its proposal for 
road tests in West Virginia. 

With the West Virginia study as a launching pad, in May 
2014 the California watchdog and the EPA opened an investi- 
gation into Volkswagen. Talks between the parties went on for 
months. The company said it had identified the reasons for the 
higher emissions and proposed a fix. That resulted in a recall 





e thought the 
vehicles would 
be clean. V Je 
had no cause for 
suspicion" 



of nearly 500,000 U.S. vehicles in December 2014 to imple- 
ment a software patch. 

Most of those cars ran on the first-generation clean-diesel 
engines introduced in 2008. But the recall also included two sub- 
sequent versions that belatedly incorporated the urea system, 
starting with a Passat in 2012. In theory, the limited introduction 
of the cleaner urea technology could have solved the problem 
behind the cheat. Engineers could have quietly backed away 
from the ruse and hoped nobody would notice, at least for those 
models. But they didn’t. Instead, they kept the defeat device; 
there’s money and hassle to be saved by shutting off the urea 
system, because running dirty means not having to refill the 
pee tank as often. 

More clues piled up. At this year’s Real World Emissions 
Workshop in Long Beach, Calif., a group of researchers, who’d 
worked with Borken-Kleefeld, the Austrian scientist, presented 
data gathered from a far larger sample-millions of cars on the 
road in Colorado. Emissions from Audis and Volkswagens stood 
out as much higher than they should have been. VW was paying 
attention to every turn of the screw. After the presentation, a reg- 
ulatory specialist from Volkswagen’s Auburn Hills office asked for 
a copy of the Colorado analysis. The regulators at CARB, mean- 
while, continued to test VW cars to see if the recall had fixed the 
problem. It was concerned that real-world road tests couldn’t 
confirm that the software patch was working. Sure enough, 
nitrogen oxide emissions were still in violation of California and 
U.S. laws. The agency shared those findings with Volkswagen 
and the EPA on July 8. 

At VW’s Oxnard facility, the level of paranoia was rising 
in July and August, according to a person who worked there. 
In one instance, a manager accused a low-level employee of 
being an EPA plant. 

At WVU, all was quiet until the Friday morning in 
September when the scandal broke. An EPA official e-mailed 
to pass on the news and to say that the WVU lab would get 
the credit for leading regulators to Volkswagen’s cheat. The 
fallout so far has been predictable, from the departure of 
CEO Winterkorn to executives making the rounds of legisla- 
tive hearings from Rome to Washington to offer their apol- 
ogies and assurances. If there’s been any surprise, it’s that 
VW disclosed the defeat device so readily. Or maybe not: For 
VW’s vaunted engineer-executives, it’s better to admit guilt 
than stupidity. And in a little-noticed announcement on Oct. 
13, Volkswagen said that from now on, “Diesel vehicles will 
only be equipped with exhaust emissions systems that use 
the best environmental technology.” Which one? BlueTec, 
the system whose rejection started it all. © 

— With Andrew Martin , Alex Webb , and Christoph Rauwald 




PATENTS -► CONTINUOUS PLASMA LASER, PRESSURE WAVE FIBER OPTIC TRANSDUCER CABLE, OPTICAL FIBER COUPLER INCLUDING REFRACTIVE MEANS FOR PRODUCING AN ANNULAR BEAM, CUSPATED LENS, 
OPTICAL COUPLER AND REFRACTIVE LAMP, ELECTRONIC LAYOUT SYSTEM, COMPOSITION ANALYSIS BY SCANNING FEMTOSECOND LASER ULTRAPROBING (CAS FLU)., GAMMA WATERMARKING, LIGHT 
METAL EXPLOSIVES AND PROPELLANTS, IMAGE CORRECTION USING INDIVIDUAL MANIPULATION OF MICROLENSES IN A MICROLENS ARRAY, INTENSITY DETECTOR CIRCUITRY, ANALOG-TO-DIGITAL CONVERTER 
CIRCUITRY HAVING ACASCADE, PHOTO-DETECTOR FILTER, AUGMENTED PHOTO-DETECTOR FILTER, CHROMATIC ABERRATION CORRECTION BY MOVING PHOTO-DETECTOR ARRAY, DEFECT CORRECTION BASED 
ON “VIRTUAL” LENSLETS, HIGH BANDWIDTH DATATRANSFERTO AND FROM ROTATING DATASTORAGE DEVICES, LENS DEFECT CORRECTION, VOLUMETRIC IMAGING USING “VIRTUAL” LENSLETS, PHOTO-DETECTOR 
FILTER HAVING A CASCADED LOW NOISE AMPLIFIER, IMAGE CORRECTION USING A MICROLENS ARRAY AS A UNIT, IMAGE CORRECTION USING A MICROLENS ARRAY AS A UNIT, INTENSITY DETECTOR CIRCUITRY 
HAVING PLURAL GAIN ELEMENTS IN A CASCADE WITH PLURAL THRESHOLD VALUES, METHOD OF COMBING AN ELONGATED MOLECULE, METHOD AND SYSTEM FOR VISION ENHANCEMENT, TEMPORAL VISION MOD- 
IFICATION, ADJUSTABLE LENS SYSTEM WITH NEURAL-BASED CONTROL, PHOTONIC DIODE, VISION MODIFICATION WITH REFLECTED IMAGE, PLASMON SWITCH, PLASMON GATE, ADJUSTABLE LENS SYSTEM WITH 
NEURAL-BASED CONTROL, MULTI-STAGE WAVEFORM DETECTOR, VOLUMETRIC IMAGING USING “VIRTUAL” LENSLETS, IMAGE CORRECTION USING INDIVIDUAL MANIPULATION OF MICROLENSES IN A MICROLENS 
ARRAY, VARIABLE MULTI-STAGE WAVEFORM DETECTOR, DATA STORAGE DEVICE CONTAINER, PLASMON GATE, PLASMON MULTIPLEXING, TEMPORAL VISION MODIFICATION, METHOD AND SYSTEM FOR ADAPTIVE 
VISION MODIFICATION, OPTICAL ANTENNA WITH OPTICAL REFERENCE, HARDWARE-ERROR TOLERANT COMPUTING, PLASMON ROUTER, PHOTO-DETECTOR FILTER HAVING A CASCADED LOW NOISE AMPLIFIER, 
PHOTONIC DIODE, PHOTO-DETECTOR FILTER HAVING A CASCADED LOW NOISE AMPLIFIER, PLASMON SWITCH, PROCESSOR RESOURCE MANAGEMENT, PHOTO-DETECTOR FILTER, PLASMON GATE, WEARABLE/ 
PORTABLE PROTECTION FOR A BODY, MULTI WAVELENGTH ELECTROMAGNETIC DEVICE, PLASMON SWITCH, VISION MODIFICATION WITH REFLECTED IMAGE, METHOD OF APPLYING AN ELONGATED MOLECULE TO 
ASURFACE, MULTI-STAGE WAVEFORM DETECTOR, ADJUSTING A PROCESSOR OPERATING PARAMETER BASED ON A PERFORMANCE CRITERION, METHOD OF COMBING A NUCLEIC ACID, ELECTROMAGNETIC ENGINE, 
COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, OR INFORMATION PROVIDER WITH SCATTERING EVENT LOCATING, COMPTON SCATTERED X-RAY DEPTH VISUALIZATION, IMAGING, OR INFORMATION PRO- 
VIDER, PLASMON MULTIPLEXING, OPTIMIZATION OF A HARDWARE RESOURCE SHARED BY A MULTIPROCESSOR, SURVEYING STERILIZER METHODS ANDSYSTEMS, INTEGRATED CIRCUIT LITHOGRAPHY, ACCELERATED 
RECEPTION OF SPATIAL-TO-TEMPORAL TRANSLATED DATA, INSTRUCTION-ASSOCIATED PROCESSOR RESOURCE OPTIMIZATION, SYSTEMS FOR GENOME SELECTION, AUGMENTED PHOTO-DETECTOR FILTER, 
MULTI-STAGE WAVEFORM DETECTOR, VARIABLE MULTI-STAGE WAVEFORM DETECTOR, VARIABLE MULTI-STAGE WAVEFORM DETECTOR, X-RAY FLUORESCENCE VISUALIZING, IMAGING, OR INFORMATION PROVID- 
ING OF CHEMICALS, COMPOUNDS, OR BIOLOGICAL MATERIALS, COMBINING X-RAY FLUORESCENCE VISUALIZER, IMAGER, OR INFORMATION PROVIDER, VISION MODIFICATION WITH REFLECTED IMAGE, TIME OF 
FLIGHT ASPECTS FORX-RAY FLUORESCENCE VISUALIZER, IMAGER, OR INFORMATION PROVIDER, METHOD OF ASSEMBLING DISPLAYS ON SUBSTRATES, X-RAY FLUORESCENCE VISUALIZING, IMAGING, OR INFOR- 
MATION PROVIDING OFCHEMICALS, COMPOUNDS, OR BIOLOGICAL MATERIALS, MULTI-STAGE WAVEFORM DETECTOR, CONNECTIBLE NANOTUBE CIRCUIT, METHOD AND SYSTEM FOR CONTROLOF OSMOTIC PUMP 
DEVICE, PORTABLE ASPECTS FOR X-RAY FLUORESCENCE VISUALIZER, IMAGER, OR INFORMATION PROVIDER, EXPLOSIVELY DRIVEN LOW-DENSITY FOAMS AND POWDERS, SYSTEMS FOR GENOME SELECTION, 
SYSTEMS FOR GENOME SELECTION, FOCUSING AND SENSING APPARATUS, METHODS, AND SYSTEMS, SCINTILLATOR ASPECTS OF COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, OR INFORMATION PRO- 
VIDING, SYSTEMS FOR GENOME SELECTION, INTENSITY DETECTOR CIRCUITRY USING A CASCADE OF GAIN ELEMENTS, SYSTEMS FOR GENOME SELECTION, MULTI-STAGE WAVEFORM DETECTOR, NANOTUBE 
CIRCUIT ANALYSIS SYSTEM AND METHOD, PROXIMITY-BASED X-RAY FLUORESCENCE VISUALIZER, IMAGER, OR INFORMATION PROVIDER, COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, OR INFORMATION 
PROVIDER IN SOFT MATTER SUCH AS TISSUE, ORGANS, OR BLOOD, AND/OR IN HARD MATTER SUCH AS BONES OR TEETH, WIRELESS DEVICE WITH AN AGGREGATE USER INTERFACE FOR CONTROLLING OTHER 
DEVICES, EXECUTION OPTIMIZATION USING A PROCESSOR RESOURCE MANAGEMENT POLICY SAVED IN AN ASSOCIATION WITH AN INSTRUCTION GROUP, PLASMON ROUTER, EFFECTIVELY DOCUMENTING IRREG- 
ULARITIES IN A RESPONSIVE USER’S ENVIRONMENT, VOLUMETRIC TYPE COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, OR INFORMATION PROVIDER, GEOMETRIC X-RAY FLUORESCENCE VISUALIZER, 
IMAGER, OR INFORMATION PROVIDER, MEDICAL DISPLACEABLE CONTOURING MECHANISM, IMAGE CORRECTION USING A MICROLENS ARRAY AS A UNIT, COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, 
OR INFORMATION PROVIDER WITH TIME OF FLIGHT COMPUTATION, SYSTEM FOR GRAPHICAL ILLUSTRATION OF A FIRST POSSIBLE OUTCOME OF A USE OF ATREATMENT PARAMETER WITH RESPECTTO BODY POR- 
TIONS BASED ON A FIRST DATASET ASSOCIATED WITH A FIRST PREDICTIVE BASIS AND FOR MODIFYING A GRAPHICAL ILLUSTRATION TO ILLUSTRATE A SECOND POSSIBLE OUTCOME OF A USE OF A TREATMENT 
PARAMETER BASED ON ASECOND DATASET ASSOCIATED WITH A SECOND PREDICTIVE BASIS, MAGNETIC CONTROL OF SURFACE STATES, SURVEYING STERILIZER METHODS AND SYSTEMS, METHODS FOR ARBI- 
TRARY PEPTIDE SYNTHESIS, STENT CUSTOMIZATIONSYSTEM AND METHOD, PERSONAL TRANSPORTABLE X-RAY FLUORESCENCE VISUALIZING, IMAGING, OR IN FORMATION PROVIDING, MULTIPROCESSOR RESOURCE 
OPTIMIZATION, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, FREE PISTON ELECTROMAGNETIC ENGINE, NEGATIVELY-REFRACTIVE FOCUSING AND SENSING APPARATUS, METHODS, AND SYSTEMS, OPTIMIZATION 
OF INSTRUCTION GROUP EXECUTION THROUGH HARDWARE RESOURCE MANAGEMENT POLICIES, BEAM POWER WITH BEAM REDIRECTION, DELETABLE NANOTUBE CIRCUIT, MEDICAL DISPLACEABLE CONTOUR- 
ING MECHANISM, CONTROL AND/OR MAKING ASPECTS RELATED TO CHROMATIC ABERRATION CORRECTION BY MOVING PHOTO-DETECTOR ARRAY, SURGICAL STAPLING INSTRUMENT WITH CHEMICAL SEALANT, 
APPARATUS FOR ARBITRARY PEPTIDE SYNTHESIS, COMBINATION TREATMENT ALTERATION METHODS AND SYSTEMS, PROGRAMMED DISPENSING OF CONSUMABLE COMPOSITIONS, GENTLE TOUCH SURGICAL 
STAPLER, APPARATUS FOR ARBITRARY PEPTIDE SYNTHESIS, REMOTE CONTROLLER FOR IN SITU REACTION DEVICE, METHODS AND SYSTEMS FOR MAKING A BLOOD VESSEL SLEEVE, REMOTE CONTROLLED IN 
VIVO REACTION METHOD, MANEUVERABLE SURGICAL STAPLER, ELECTROMAGNETIC DEVICE WITH INTEGRAL\NON-LINEARCOMPONENT, SCINTILLATOR ASPECTS FORX-RAY FLUORESCENCE VISUALIZER, IMAGER, 
OR INFORMATION PROVIDER, IMAGE CORRECTION USING INDIVIDUAL MANIPULATION OF MICROLENSES IN A MICROLENS ARRAY, METHODS ANDSYSTEMS RELATEDTOTRANSMISSION OF NUTRACEUTICAL ASSO- 
CIATED INFORMATION, NEGATIVELY-REFRACTIVE FOCUSING AND SENSING APPARATUS, METHODS, AND SYSTEMS, STEERABLE SURGICAL STAPLER, DEFECT CORRECTION BASED ON “VIRTUAL” LENSLETS, 
SUBSTRATES FOR NITRIC OXIDE RELEASING DEVICES, DELETABLE NANOTUBE CIRCUIT, VIRUS IMMUNIZATION USING ENTITY-SPONSORED BYPASS NETWORK, SYSTEM WITH A RESERVOIR FOR PERFUSION MAN- 
AGEMENT, METHOD OF COMBING AN ELONGATED MOLECULE, COMPUTATIONAL SYSTEMS FOR BIOMEDICAL DATA, BONE CELL DELIVERY DEVICE, METHOD OF RETROFITTING AN ENGINE, LUMEN-TRAVELING 
DEVICE, METHOD OF COMBING A NUCLEIC ACID, APPARATUS FOR ARBITRARY PEPTIDE SYNTHESIS, METHOD AND SYSTEM FOR PROVIDING FUEL IN A NUCLEAR REACTOR, DEVICES AND SYSTEMS THAT DELIVER 
NITRIC OXIDE, AGGREGATING NETWORK ACTIVITY USING SOFTWARE PROVENANCE DATA, SYSTEM WITH A RESERVOIR FOR PERFUSION MANAGEMENT, EMITTING AND NEGATIVELY-REFRACTIVE FOCUSING APPA- 
RATUS, METHODS, ANDSYSTEMS, SYSTEM WITH A RESERVOIR FOR PERFUSION MANAGEMENT, EMITTING AND FOCUSING APPARATUS, METHODS, ANDSYSTEMS, INPUT COMPENSATING FOR IMAGING DISTORTION, 
PREDICTIVE PROCESSOR RESOURCE MANAGEMENT, SYSTEM FOR PERFUSION MANAGEMENT, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, METHODS FOR 
ARBITRARY PEPTIDE SYNTHESIS, SYSTEMS FOR GENOME SELECTION, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, DATA ACCESSING TECHNIQUES RELATEDTOTISSUE CODING, MULTIPHASICCELLULAR REG- 
ULATION, METHOD AND SYSTEM FOR CONTROL OF OSMOTIC PUMP DEVICE, NITRIC OXIDE SENSORS AND SYSTEMS, DETERMINATION OF EXTENT OF CONGRUITY BETWEEN OBSERVATION OF AUTHORING USER 
AND OBSERVATION OF RECEIVING USER, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, SYSTEMS AND METHODS FOR GROUNDING POWER LINE SECTIONS TO CLEAR FAULTS, METHOD AND SYSTEM FOR PRO- 
VIDING FUEL IN A NUCLEAR REACTOR, MULTI-NETWORK VIRUS IMMUNIZATION, STERILIZATION OF CONSUMABLE COMPOSITION DISPENSERS, SURGICAL FASTENING DEVICE WITH CUTTER, OBTAINING USER ASSIS- 
TANCE, METHODS FOR ARBITRARY PEPTIDE SYNTHESIS, METHODS AND SYSTEMS FOR ANALYSIS OF NUTRACEUTICAL ASSOCIATED COMPONENTS, PHOTO-DETECTOR FILTER, STEERABLE SURGICAL STAPLER, 
VISION MODIFICATION WITH REFLECTED IMAGE, SYSTEMS FOR GENOME SELECTION, SYSTEMS FOR GENOME SELECTION, VIRUS IMMUNIZATION USING ENTITY-SPONSORED BYPASS NETWORK, CORRELATING 
DATA INDICATING AT LEASTONESUBJECTIVE USER STATE WITH DATA INDICATING AT LEASTONE OBJECTIVE OCCURRENCE ASSOCIATED WITH A USER, SYSTEMS FOR GENOME SELECTION, REMOTELY CONTROLLED 
SUBSTANCE DELIVERY DEVICE, CORRELATING DATA INDICATING AT LEAST ONESUBJECTIVE USER STATE WITH DATA INDICATING AT LEAST ONE OBJECTIVE OCCURRENCE ASSOCIATED WITH A USER, SYSTEM FOR 
GENOME SELECTION, SYSTEMS FOR GENOME SELECTION, OPPOSED PISTON ELECTROMAGNETIC ENGINE, ELECTROMAGNETIC DEVICE WITH INTEGRAL/NON-LINEAR COMPONENT, USING PAYMENT INDICATORS 
IN A COMMON IMAGE, ELECTROMAGNETIC DEVICE WITH INTEGRAL NON-LINEAR COMPONENT, CONDITION-SENSITIVE EXHAUST CONTROL, USING PAYMENT MODE RANKINGS RESPONSIVE TO ITEM ATTRIBUTES, 
PLASMON FILTER, COMBINATION TREATMENT ALTERATION METHODS AND SYSTEMS, COMPUTATIONAL SYSTEMS AND METHODS RELATED TO NUTRACEUTICALS, SYSTEMS AND METHODS FOR PROTECTING A 
SITE FROM LIGHTNING STRIKES, CONDOMS CONFIGURED TO FACILITATE RELEASE OF NITRIC OXIDE, SENSING SURGICAL FASTENER, APPARATUS FOR ARBITRARY PEPTIDE SYNTHESIS, METHOD OF ASSEMBLING 
DISPLAYS ON SUBSTRATES, SELECTIVE RESONANCE OF CHEMICAL STRUCTURES, HARDWARE RESOURCE HAVING AN OPTIMISTIC POLICY AND A PESSIMISTIC POLICY, SYSTEMS FOR GENOME SELECTION, SYSTEMS 
FOR GENOME SELECTION, CONNECTIBLE NANOTUBE CIRCUIT, SUPERIMPOSED DISPLAYS, GENERATING OUTPUT DATA BASED ON PATIENT MONITORING, SHAPE CHANGING MATERIAL, APPARATUS FOR ARBITRARY 
PEPTIDE SYNTHESIS, PHOTONIC DIODE, SURFACE STATE GAIN, LUMEN-TRAVELING DELIVERY DEVICE, PHOTO-DETECTOR FILTER HAVING ACASCADED LOW NOISE AMPLIFIER, TOOL BASED X-RAY FLUORESCENCE 
VISUALIZING, IMAGING, OR INFORMATION PROVIDING, LUMEN-TRAVELING DEVICE, METHODS AND SYSTEMS RELATED TO RECEIVING NUTRACEUTICAL ASSOCIATED INFORMATION, ACQUISITION AND PRESENTA- 
TION OF DATA INDICATIVE OF AN EXTENT OF CONGRUENCE BETWEEN INFERRED MENTAL STATES OF AUTHORING USERS, SYSTEMS FOR GENOME SELECTION, ACQUISITION AND PRESENTATION OF DATA INDICA- 
TIVE OF AN EXTENT OF CONGRUENCE BETWEEN INFERRED MENTAL STATES OF AUTHORING USERS, CORRELATING SUBJECTIVE USER STATES WITH OBJECTIVE OCCURRENCES ASSOCIATED WITH A USER, BEAM 
POWER WITH BROADCASTER IMPINGEMENT DETECTION, ELECTRONIC TAG AND SYSTEM WITH CONDITIONAL RESPONSE CORRESPONDING TO AT LEAST ONE PLANT ATTRIBUTE, SOLICITING DATA INDICATING AT 
LEAST ONE SUBJECTIVE USER STATE IN RESPONSETO ACQUISITION OF DATA INDICATING AT LEAST ONE OBJECTIVE OCCURRENCE, CORRELATING DATA INDICATING SUBJECTIVE USER STATES ASSOCIATED WITH 
MULTIPLE USERS WITH DATA INDICATING OBJECTIVE OCCURRENCES, HYPOTHESIS DEVELOPMENT BASED ON SELECTIVE REPORTED EVENTS, SYSTEMS FOR GENOME SELECTION, LUMEN-TRAVELING BIOLOGI- 
CAL INTERFACE DEVICE AND METHOD OF USE, MULTI-STAGE WAVEFORM DETECTOR, LUMEN-TRAVELING BIOLOGICAL INTERFACE DEVICE AND METHOD OF USE, BEAM POWER WITH RECEIVER IMPINGEMENT 
DETECTION, SOLICITING DATA INDICATING AT LEAST ONE OBJECTIVE OCCURRENCE IN RESPONSE TO ACQUISITION OF DATA INDICATING AT LEAST ONE SUBJECTIVE USER STATE, EVENT-TRIGGERED SELF-STER- 
ILIZATION OF ARTICLE SURFACES, EVENT-TRIGGERED SELF-STERILIZATION OF ARTICLESURFACES, DIAGNOSTIC DELIVERYSERVICE, PLASMON MULTIPLEXING, SOLICITING DATA INDICATING AT LEASTONE OBJEC- 
TIVEOCCURRENCE IN RESPONSETO ACQUISITION OF DATA INDICATING AT LEAST ONESUBJECTIVE USER STATE, ENERGY DISSIPATIVE CUSHIONING ELEMENTS, SYSTEMS AND METHODS FOR ASSESSING STANDOFF 
CAPABILITIES OF IN-SERVICE POWER LINE INSULATORS, FREE PISTON ELECTROMAGNETIC ENGINE, DISINTEGRATING DIGESTIVE TRACT INTERACTION SYSTEM, X-RAY FLUORESCENCE VISUALIZER, IMAGER, OR 
INFORMATION PROVIDER, ASPECTS OF COMPTON SCATTERED X-RAY VISUALIZATION, IMAGING, OR INFORMATION PROVIDING, DIAGNOSTIC DELIVERYSERVICE, DISTORTION COMPENSATED IMAGING, CORRELATING 
SUBJECTIVE USER STATES WITH OBJECTIVE OCCURRENCES ASSOCIATED WITH A USER, DIAGNOSTIC DELIVERY SERVICE, MULTIPROCESSOR RESOURCE OPTIMIZATION, CHOROID PLEXUS DEVICE, ACQUISITION 
AND ASSOCIATION OF DATA INDICATIVE OF AN INFERRED MENTAL STATE OF AN AUTHORING USER, BEAM POWER WITH MULTIPOINT BROADCAST, WEARABLE/PORTABLE PROTECTION FOR A BODY, DATA STORAGE 
DEVICE CONTAINER, DATA STORAGE DEVICE CONTAINER, ACQUISITION AND PARTICULAR ASSOCIATION OF INFERENCE DATA INDICATIVE OF AN INFERRED MENTAL STATE OF AN AUTHORING USER AND SOURCE 
IDENTITY DATA, ACCESSING PREDICTIVE DATA FOR DETERMINING A RANGE OF POSSIBLE OUTCOMES OF TREATMENT, SYSTEMS AND METHODS FOR TRANSMITTING PATHOGEN RELATED INFORMATION AND 
RESPONDING, METHODS AND SYSTEMS FOR COMPARING MEDIA CONTENT, METHODS OF MANUFACTURING TEMPERATURE-STABILIZED STORAGE CONTAINERS, RADIANT ENERGY DERIVED TEMPERATURE(S), 
COMPUTATIONAL METHODS ANDSYSTEMS FORTREATMENT IN RELATION TO MODULATION OF CYP450 ENZYME ACTIVITY, COMPUTATIONAL METHODS ANDSYSTEMS FORSUGGESTING MODULATORS OFCYP450 
AS TREATMENT OPTIONS, ACTIVE CONTROL OF A BODY BY ALTERING SURFACE DRAG, ACTIVE CONTROL OF SURFACE DRAG, METHOD OF OPERATING AN ELECTRICAL ENERGY STORAGE DEVICE USING MICRO- 
CHANNELS DURING CHARGE AND DISCHARGE, ACQUISITION AND PARTICULAR ASSOCIATION OF INFERENCE DATA INDICATIVE OF INFERRED MENTAL STATES OF AUTHORING USERS, DIAGNOSTIC DELIVERYSERVICE, 
ACOUSTICALLY CONTROLLED SUBSTANCE DELIVERY DEVICE, ACQUISITION AND PARTICULAR ASSOCIATION OF DATA INDICATIVE OF AN INFERRED MENTAL STATE OF AN AUTHORING USER, HYPOTHESIS BASED 
SOLICITATION OF DATA INDICATING AT LEAST ONE OBJECTIVE OCCURRENCE, CILIATED STENT-LIKE-SYSTEM, HEALTH-RELATED SIGNALING VIA WEARABLE ITEMS, METHODS AND SYSTEMS FOR SPECIFYING A 
BLOOD VESSELSLEEVE.COMPUTATIONALSYSTEMS AND METHODS FOR HEALTH SERVICES PLANNING AND MATCHING, REPEATABLY DISPLACEABLE EMANATING ELEMENT DISPLAY, AUTOMATED DEFIBRILLATOR, 
HYBRID PROPULSIVE ENGINE INCLUDING AT LEAST ONE INDEPENDENTLY ROTATABLE PROPELLER/FAN, SYSTEM FOR ALTERING TEMPERATURE OF AN ELECTRICAL ENERGY STORAGE DEVICE OR AN ELECTRO- 
CHEMICAL ENERGY GENERATION DEVICE USING HIGH THERM AL CONDUCTIVITY MATERIALS BASED ON STATES OF THE DEVICE, ACTUATABLE CUSHIONING ELEMENTS, HYPOTHESIS BASED SOLICITATION OF DATA 
INDICATING AT LEAST ONE OBJECTIVE OCCURRENCE, VISION MODIFICATION WITH REFLECTED IMAGE, VARIABLE METAMATERIAL APPARATUS, HYBRID PROPULSIVE ENGINE INCLUDING AT LEAST ONE INDEPEN- 
DENTLY ROTATABLE COMPRESSOR STATOR, VISION MODIFICATION WITH REFLECTED IMAGE, MEDICAL OR VETERINARY DIGESTIVE TRACT UTILIZATION SYSTEMS AND METHODS, OSMOTIC PUMP WITH REMOTELY 
CONTROLLED OSMOTIC PRESSURE GENERATION, DIAGNOSTIC DELIVERY SERVICE, SELECTIVE RESONANCE OF CHEMICAL STRUCTURES, REMOTE CONTROL OF SUBSTANCE DELIVERY SYSTEM, METHODS AND 
SYSTEMS FOR MONITORING STERILIZATION STATUS, EVENT-TRIGGERED ULTRAVIOLET LIGHT STERILIZATION OFSURFACES, BLOOD BRAIN BARRIER DEVICE, DELETABLE NANOTUBE CIRCUIT, DIAGNOSTIC DELIV- 
ERY SERVICE, REORDERING OF CONSUMABLE COMPOSITIONS, COMPUTATIONAL SYSTEMS FOR BIOMEDICAL DATA, ELECTROMAGNETIC ENGINE, HEALTH-RELATED SIGNALING VIA WEARABLE ITEMS, METHOD 
AND SYSTEM FOR PROVIDING FUEL IN A NUCLEAR REACTOR, METHOD FOR AN AGGREGATE USER INTERFACE FOR CONTROLLING OTHER DEVICES, HYPOTHESIS DEVELOPMENT BASED ON USER AND SENSING 
DEVICE DATA, HEALTH-RELATED SIGNALING VIA WEARABLE ITEMS, DIAGNOSTIC DELIVERY SERVICE, FOOD COMPOSITION FOR HEMOPHAGOUS INSECTS, GENERATING OUTPUT DATA BASED ON PATIENT MONI- 
TORING, COMPLIANCE DATA FOR HEALTH-RELATED PROCEDURES, METHODS AND SYSTEMS FOR UNTETHERED AUTOFLUORESCENT IMAGING, TARGET ABLATION, AND MOVEMENT OF UNTETHERED DEVICE IN A 
LUMEN, MULTI-NETWORK VIRUS IMMUNIZATION WITH SEPARATE PHYSICAL PATH, RAPID-PROTOTYPED CUSTOM-FITTED BLOOD VESSEL SLEEVE, ESTABLISHING A BIOLOGICAL RECORDING TIMELINE BY ARTIFI- 
CIAL MARKING, METHODS AND SYSTEMS FOR INDUCING BEHAVIOR IN A POPULATION COHORT, MULTI-NETWORK VIRUS IMMUNIZATION WITH TRUST ASPECTS, OPPOSED PISTON ELECTROMAGNETIC ENGINE, 
SURGICAL STAPLING INSTRUMENT WITH CHEMICAL SEALANT, SKIN TREATMENT INCLUDING PATTERNED LIGHT, AUTOFLUORESCENT IMAGING AND TARGET ABLATION, SYSTEM FOR CHEMICAL MODULATION OF 
NEURAL ACTIVITY, SYSTEM, DEVICES, AND METHODS INCLUDING ACTIVELY-CONTROLLABLE SUPEROXIDE WATER GENERATING SYSTEMS, ACTIVE BLOOD VESSEL SLEEVE METHODS AND SYSTEMS, IONIZING- 
RADIATION-RESPONSIVE COMPOSITIONS, METHODS, ANDSYSTEMS, NEGATIVELY-REFRACTIVE FOCUSING ANDSENSING APPARATUS, METHODS, ANDSYSTEMS, VASCULATURE AND LYMPHATIC SYSTEM IMAGING 
AND ABLATION, METHOD FOR MAGNETIC MODULATION OF NEURAL CONDUCTION, SYSTEM FOR MAGNETIC MODULATION OF NEURAL CONDUCTION, COMPLIANCE DATA FOR HEALTH-RELATED PROCEDURES, HIGH 
ALTITUDE STRUCTURE FOR EXPELLING A FLUID STREAM THROUGH AN ANNULAR SPACE, DEVICE FOR ACTIVELY REMOVING ATARGET CELL FROM BLOOD OR LYMPH OF A VERTEBRATE SUBJECT, BEAM POWER FOR 
LOCAL RECEIVERS, IONIZING-RADIATION-RESPONSIVE COMPOSITIONS, METHODS, AND SYSTEMS, VOLUMETRIC IMAGING USING “VIRTUAL” LENSLETS, SYSTEM FOR ELECTRICAL MODULATION OF NEURAL CON- 
DUCTION, METHOD FORTHERMAL MODULATION OF NEURAL ACTIVITY, SYSTEM FORTHERMALMODULATIONOFNEURALACTIVITY,MANEUVERABLESURGICALSTAPLER,DEVICEFORACTIVELYREMOVINGATARGET 
CELL FROM BLOOD OR LYMPH OF A VERTEBRATE SUBJECT, REMOTE CONTROLOFSUBSTANCE DELIVERY SYSTEM, SYSTEMS AND METHODS FOR ASSESSING STANDOFF CAPABILITIES OF IN-SERVICE POWER LINE 
INSULATORS, METHODS AND SYSTEMS FOR MONITORING STERILIZATION STATUS, ACTUATABLE CUSHIONING ELEMENTS, VEHICLE CONTROL AND COMMUNICATION VIA DEVICE IN PROXIMITY, SYSTEMS FOR AUTO- 
FLUORESCENT IMAGING AND TARGET ABLATION, METHOD AND SYSTEM FOR CYCLICAL NEURAL MODULATION BASED ON ACTIVITY STATE, METHOD FOR REVERSIBLE CHEMICAL MODULATION OF NEURAL ACTIV- 
ITY, ACTION EXECUTION BASED ON USER MODIFIED HYPOTHESIS, HYPOTHESIS BASED SOLICITATION OF DATA INDICATING AT LEAST ONESUBJECTIVE USER STATE, SELECTING A RESOURCE MANAGEMENT POLICY 
FOR A RESOURCE AVAILABLE TO A PROCESSOR, IMAGING VIA BLOOD VESSELS, USING PAYMENT MODE RANKINGS RESPONSIVETO ITEM ATTRIBUTES, VIRUS IMMUNIZATION USING PRIORITIZED ROUTING, DEVICE, 
SYSTEM, AND METHOD FOR CONTROLLABLY REDUCING INFLAMMATORY MEDIATORS IN A SUBJECT, METHOD AND SYSTEM FOR CONTROL OF OSMOTIC PUMP DEVICE, APPARATUS AND A METHOD COMPRISING 
ILLUMINATION LIGHTING FIXTURE ANDSENSOR, VEHICLE CONTROL AND COMMUNICATION VIA DEVICE IN PROXIMITY, METHOD FOR ELECTRICAL MODULATION OF NEURAL CONDUCTION, SELECTIVE RESONANCE 
OF BODILY AGENTS, METHODS ANDSYSTEMS FOR INDICATING BEHAVIOR IN A POPULATION COHORT, BONE DELIVERY DEVICE, USING PAYMENT MODE RANKINGS RESPONSIVETO ITEM ATTRIBUTES, DEVICE, SYSTEM, 
AND METHOD FOR CONTROLLABLY REDUCING INFLAMMATORY MEDIATORS IN A SUBJECT, VARIABLE METAMATERIAL APPARATUS, CROSS-ARCHITECTURE OPTIMIZATION, MULTI-LAYER INSULATION COMPOSITE 
MATERIAL INCLUDING BANDGAP MATERIAL, STORAGE CONTAINER USING SAME, AND RELATED METHODS, BIOLOGICALTARGETING COMPOSITIONS AND METHODS OF USING THESAME, PHOTO-DETECTOR FILTER 
HAVING A CASCADED LOW NOISE AMPLIFIER, CROSS-ARCHITECTURE EXECUTION OPTIMIZATION, MEDICAL DISPLACEABLE CONTOURING MECHANISM, TEMPERATURE-STABILIZED STORAGE CONTAINERS WITH 
DIRECTED ACCESS, TEMPERATURE-STABILIZED MEDICINALSTORAGESYSTEMS, SYSTEMS, DEVICES, AND METHODS INCLUDING INFECTION-FIGHTING AND MONITORING SHUNTS, MOTOR WITH ROTOR-MOUNTED 
CONTROL CIRCUITRY, COMPOSITIONS AND METHODS FOR BIOLOGICAL REMODELING WITH FROZEN PARTICLE COMPOSITIONS, SYSTEMS AND DEVICES THAT UTILIZE PHOTOLYZABLE NITRIC OXIDE DONORS, 
MOTOR WITH ROTOR-MOUNTED CONTROL CIRCUITRY, HYPOTHESIS SELECTION AND PRESENTATION OFONE OR MORE ADVISORIES, HYPOTHESIS SELECTION AND PRESENTATION OFONE OR MORE ADVISORIES, 
IONIZING-RADIATION-RESPONSIVE COMPOSITIONS, METHODS, AND SYSTEMS, FOOD CONTENT DETECTOR, PERSONALIZED PLAN DEVELOPMENT BASED ON OUTCOME IDENTIFICATION, SURFACE STATE GAIN, 
SYSTEM FOR TRANSDERMAL CHEMICAL MODULATION OF NEURAL ACTIVITY, PERSONALIZED PLAN DEVELOPMENT BASED ON IDENTIFICATION OF ONE OR MORE RELEVANT REPORTED ASPECTS, DEFECT COR- 
RECTION BASED ON “VIRTUAL” LENSLETS, PROVIDING A MODIFIED NON-COMMUNICATION APPLICATION INTERFACE FOR PRESENTING A MESSAGE, HYPOTHESIS DEVELOPMENT BASED ON USER AND SENSING 
DEVICE DATA, METHOD ANDSYSTEM FOR ADAPTIVE VISION MODIFICATION, TEMPLATE DEVELOPMENT BASED ON SENSOR ORIGINATED REPORTED ASPECTS, TEMPLATE DEVELOPMENT BASED ON SENSOR ORIG- 
INATED REPORTED ASPECTS, ACTION EXECUTION BASED ON USER MODIFIED HYPOTHESIS, DEVICE FOR PASSIVELY REMOVING A TARGET COMPONENT FROM BLOOD OR LYMPH OF A VERTEBRATE SUBJECT, 
SYSTEMS AND METHODS FOR ASSESSING STANDOFF CAPABILITIES OF IN-SERVICE POWER LINE INSULATORS, DIAGNOSTIC DELIVERY SERVICE, SURFACE STATE GAIN, PERSONALIZED PLAN DEVELOPMENT ... 




Patent No.: 



US 13,897,765 



POLYMATH WHO DREAMS UP 
MORE CONTRAPTIONS 
THAN EDISON 




The work and ideas of Lowell Wood , 
America’s most prolific inventor 



BY ASHLEE VANCE 



“It’s really a one-person sort of vehicle ,” 
says Lowell Wood, right after he offers 
me a lift back to my hotel. The brown 
1996 Toyota 4Runner, parked outside his 
office building in Bellevue, Wash., has 
300,000-plus miles on the odometer 
and looks it. Garbage bags full of Lord- 
knows-what take up most of the back. 
He squeezes his paunchy, 6-foot-2-inch 
frame behind the wheel and, using his 
cane, whacks away papers, more bags, 
and an ’80s-vintage car phone to clear 
some room on the passenger side. The 
interior smells like pet kibble. Wood puts 
the keys in the ignition and then spends 
half a minute jiggling them vigorously 
until the SUV finally starts. As we pull 
away, I wonder aloud if all the detri- 
tus crammed in his car could be from a 
hobby. “No, I don’t have time for any of 
that,” Wood says. He adds that he’s not 
terribly good with the ordinary aspects of 
life-paying bills, say, or car washing. He’s 
too preoccupied with inventing solutions 
to the world’s problems. Ideas-really big 
ideas-keep bombarding his mind. “It’s 
like the rain forest,” he says. “Every after- 
noon, the rains come.” 

From most people, a comment like 
that would be preposterously self- 
important, if not delusional. But Wood 
is just telling the truth. At 74, he’s been 
an inventor-in-residence at Intellectual 
Ventures, a technology research and 
patent firm, for about a decade. He’s 
paid to think and put together interna- 
tional teams to develop products such as 
anticoncussion helmets, drug-delivery 
systems, superefficient nuclear reactors- 
anything, really, that might address some 
pressing need. In the 1980s he led the 
development of the space lasers meant 
to shield the U.S. from Soviet missiles as 
part of the “Star Wars” program. He’s an 
astrophysicist, a self-trained paleontolo- 
gist and computer scientist, and, as of a 
few months ago, the most prolific inven- 
tor in U.S. history. 

Thomas Alva Edison earned his 
last patent on May 16, 1933. US Patent 
No. 1,908,830 (“Holder for article to be 
electroplated”) was for a device that 
bonds two metals via electrolysis. It was 
hardly his most exciting invention. Going 
back to 1869, Edison had patented break- 
throughs in communications, movies, 
lighting, and power distribution. By the 
end of his career, he was an international 
celebrity with 1,084 utility patents (as 
opposed to design patents), more than 
any other American. 

That record stood until July 7, 
2015, when Wood received US Patent 
No. 9,075,906 for “Medical support 



system including medical equipment 
case,” a device that can imbue medical 
gear with videoconferencing and data 
transmission abilities so a patient can 
leave a hospital and use the machines 
at home. It’s his 1,085th patent. Just 
as remarkable. Wood has more than 
3,000 inventions awaiting perusal by the 
U.S. Patent and Trademark Office. He’ll 
likely remain America’s top idea man for 
many years. 

Wood’s work at IV has included 
whimsical projects such as a laser- 
based shaver and a microwave that can 
adjust its power for individual items on a 
plate, so meat, vegetables, and starches 
all come out at the same temperature. 
He’s also worked on a low-power clothes 
dryer, automated anticollision systems 
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for cars, and a large thermos for preserv- 
ing vaccines. “At least half of his activi- 
ties-maybe more-are trying to help the 
least fortunate people on earth,” says 
Nathan Myhrvold, IV’s co-founder and 
chief executive officer, and former chief 
technology officer at Microsoft. “He’s 
really good at it. His ideas have already 
saved tons of lives and have the poten- 
tial of saving enormously more.” 

As Wood drops me off at my hotel, 
he mentions how relieved he is to know 
a good mechanic. He intends to keep 
the 4Runner on the road long enough 
to bequeath it to his daughter, who’s 
getting her Ph.D. at UC Berkeley. Plus, 
not worrying about his car frees up time 
to invent. Of late, he’s been consumed 
with a project to develop a one-time, uni- 
versal vaccine. “All we need is a couple of 
tricks,” he says, “and then you’d be able 
to grab this newborn-literally right out 



of the uterus-pinch its thigh and push 
the stuff in, and all their pediatric vacci- 
nations are done.” 

Wood insists that if he’s smart, he didn’t 
start out that way. “I didn’t do well in 
any classes,” he says. Wood, who grew 
up in Southern California, often failed 
or received the lowest score on the 
first exam given in a particular course 
and improved his marks through rep- 
etition and intense effort. The strategy 
worked. He skipped a couple of grades 
and enrolled at UCLA at 16, where he 
tested into an honors-level calculus class. 
The worst score on the first exam-once 
again-was his. “I’d gotten into the class 
on the basis of aptitude, not knowledge, 
which is a ruinous sort of thing,” he says. 
“It’s like being told I understand the 
theory of swimming, and so here I am 
tossed into a high-speed river.” 

The score horrified Wood, and he 
tried to make up for it with a very hard 
extra-credit problem. “You had to figure 
out how to cover an area with tiles in 
a specified fashion,” he says. “This is 
back in 1958, and it was a famous math 
problem. It was hopeless, and every- 
one worked on it for a while and then 
threw it away.” 

As it happened, UCLA had just taken 
delivery of the first digital computer 
west of the Mississippi. Wood taught 
himself how to use the machine over 
the Christmas break and then wrote a 
program to solve the tiling problem. “It 
was a shameless sort of thing,” he says. 
“I used brute force to solve a problem 
that was meant to be solved through 
cleverness.” After he turned in his work, 
his professor accused him of cheating. 
“And so I reached down in a briefcase 
and pulled out the program,” he says. 
“The professor’s jaw literally dropped, 
and he said, ‘What is a computer? You 
can have the points if you teach me how 
to use this thing.’” 

Wood went on to get undergrad- 
uate degrees in chemistry and math 
from UCLA, as well as a doctorate in 
astrophysics. Then, in 1972, he got a 
job at Lawrence Livermore National 
Laboratory, where he served as a protege 
of Edward Teller, the theoretical physi- 
cist and father of the hydrogen bomb. 
Wood worked on projects ranging from 
spacecraft to the use of gamma rays to 
place hidden watermarks on objects. 
Then came the Star Wars project, offi- 
cially known as the Strategic Defense 
Initiative, for which Wood pushed a team 
of scientists to build a weapons system 
capable of detecting and destroying 
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Russian intercontinental ballistic mis- 
siles midflight. 

That Wood opens up about this is 
unexpected. Historians and journalists 
haven’t been kind to Teller, one of the 
most polarizing figures of the Cold War, 
and Wood often gets lumped in with him 
as a fringe science lunatic, especially 
when it comes to Star Wars. After billions 
of dollars and years of controversy, the 
initiative never made it out of the lab. 

Wood is quick to suggest that he 
knew all along that the system, while 
technically feasible, was too complex 
and expensive to be practical. It was 
mainly for show, he says-a feint that 
broke the enemy’s morale and treasury. 
“I went into it with my eyes wide open, 
and I did the job,” he says. “I got the 
result that I wanted. The Soviet Union 
collapsed. Check. It’s done. The Evil 
Empire is no more. My colleagues and 
I helped to make it so, and it was just 
what was aimed for.” For Wood and his 
wife, Yuki Ishikawa, who also worked at 
the lab, the end of the Cold War was a 
great relief and an opportunity. “When 
we finally watched the hammer and 
sickle come down on Christmas Day 
of ’91, 1 told my wife, ‘We’ve just been 
given our lives back.’ What a stunning 
Christmas present.” 

In 2006, after four decades in the gov- 
ernment, Wood retired to become a full- 
time inventor. He’d met Myhrvold many 
years earlier while interviewing him for 
a science fellowship. The pair rekin- 
dled their friendship at a dinosaur con- 
ference-Myhrvold also has a thing for 
paleontology-and he talked Wood into 
joining IV. Myhrvold soon introduced 
Wood to Bill Gates. The men hit it off 
and now meet regularly to brainstorm. 
“Lowell is the definition of a polymath,” 
Gates said in an e-mail. “It’s not just how 
much he knows, it’s the way his brain 
works. He gives himself the freedom to 
look at problems in a different way from 
everyone else. To me, that is the mark 
of a great inventor.” 

Wood has taken on the role of on- 
demand puzzle solver for many of Gates’s 
humanitarian projects. “Whenever 
there’s a scientific question I need to 



understand better, Lowell is one of the 
first people I turn to,” Gates said in the 
e-mail. “If he doesn’t know the answer, 
which rarely happens, I’m sure he can 
figure it out.” 

On a recent morning at Intellectual 
Ventures, Wood putters past a disturb- 
ingly lifelike Tyrannosaurus rex head 
hanging in the reception area and a col- 
lection of antiques-typewriters, micro- 
scopes, and an 1890 census tabulating 
machine-toward a conference room. 
He’s dressed, as usual, in slacks and a tie- 
dyed, short-sleeve oxford. He has a col- 
lection of these shirts, made by a street 
artist in Berkeley, Calif. The artist retired, 
and Wood has been cycling through his 
set for years. “That’s why they’re so 
faded,” he says. The tie-dye, combined 
with his reddish-gray beard, suggests a 
hippie Santa. 

Listening to him is like binge-watching 
several seasons of Nova. He talks for four 
hours in a soft, deep voice, digressing 
into one intellectual rabbit hole after 
another: physics, space lasers, pesti- 
lence, rockets, whale oil, lithography, 
fracking, eidetic memory, war. He’s 
adept at the tangent-did you know that 
measles is a zoonosis humans picked up 
from grazing animals 1,500 years ago?- 
that somehow always relates back to the 
topic at hand. 

Wood attributes his ability to hop 
from subject to subject, making asso- 
ciations that sometimes lead to inven- 
tions, to reading-a lot. He subscribes to 
three dozen academic journals. “I have 
a terrible deficiency of willpower once 
I open an electronic table of contents 
for Physical Review Letters or the New 
England Journal of Medicine ,” he says. 
“It’s just terribly difficult to pull myself 
away from them. There will be these 
three articles that I absolutely have to 
read before I can turn loose of this thing. 
If I don’t read them. I’m doomed. I’ll 
never come back to them because there 
will be the next day’s journals and the 
ones after that.” 

This habit goes back at least five 
decades. “I went to hear Linus Pauling 
lecture when I was a student,” Wood 



says. “Afterward I waited until every- 
body else went away, and then I asked 
him frankly, ‘How do you come up with 
these huge number of wonderful ideas?’ 
He said, ‘There’s really nothing to it all. 
You just read, and you remember what 
you read.’ ” 

As part of his mental regimen. Wood 
refuses to make to-do lists, even for 
grocery shopping. If he forgets some- 
thing at the store, he says, “I will kick 
myself vigorously.” He gives himself the 
same treatment at work. “If you make 
a mistake, you should not only not 
make that mistake again but also don’t 
make that class of mistake again,” he 
says. “That’s an exceedingly important 
concept to improve human performance 
at the individual scale.” 

The more difficult the problem and 
the more layers of complexity it has, the 
more emphatic Wood’s disquisitions get. 
Take his work on concussions. “Recently 
folks have been getting really concerned 
about concussions, because professional 
athletes are showing up demented in 
their 40s and dying before they’re 50 
with real unpleasant brains at autopsies. 
So we were asked to look at the concus- 
sion situation from an inventive stand- 
point. The usual sort of thing happens 
when we do one of these things that none 
of us know anything about: You go out, 
and you do a massive literature search, 
and you get 500,000 pages of stuff 
to read. You paw through it, and 
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you’re trying to understand what in the 
world is the story. 

“It turns out to be a very embarrassing 
sort of thing. I didn’t know the first thing 
about a concussion. I thought it was just 
brain slamming against the interior of the 
skull, particularly violently.” Wood looks 
down. It clearly bothers him that he had 
it wrong. “Basically that has nothing to 
do with what a real concussion is. A con- 
cussion occurs by the brain being very 
rapidly twisted inside the skull, and in 
particular the so-called angular accelera- 
tion. It’s not just the twist or the speed of 
twist, but it is the time rate of change and 
the speed of the twist that tears neural 
fibers apart. It’s a ghastly sort of thing. 
It literally just rips the nervous system 
apart. And it turns out there are definite 
thresholds for this. If a certain twisting 
rate is sustained for more than 40 to 60 
milliseconds, or the twisting rate goes 
above 6,000 radians per second square 
or whatever, then you have significant 
damage occur. 

“But the striking thing is that it piles 
up. If you do that same thing again a 
week or two later-or an hour or two 
later, heaven help you-the damage not 
only becomes more severe, but it takes 
much longer to heal. And if you do it 
three times in a bad afternoon on the 
soccer field or football field, the damage 
is likely to be permanent.” 

He continues: “That’s what happens 
to the NFL football players. They get a 
sustained concussion two or three times 
in an afternoon of play, and they repeat 
it every week. And they repeat it every 
year. They end up after 10 or 20 years 
of this with a ruined brain, absolutely 
nothing left. And so the issue is posed 
to us: ‘Well, what in the world do you 
do about this?’ ” 

An organization-he declines to say 
which- came to talk him into develop- 
ing anticoncussion technology. He wasn’t 
interested at first. It’s a self-inflicted 
wound. Why are we wasting time on this? 

“Well, it turns out that’s not where 
most of the damage occurs. Most of the 
damage occurs on high school playing 
fields, nonprofessional athletes. Young 
males between the age of 10 and 20 are 
the ones that are inadvertently, unknow- 
ingly, innocently taking damage, because 
there are so very many of them. And 
they’re determined to not let the team 
down. And they’ve been hit real hard, 
and they’ve taken mild damage, and they 
want to keep playing. 

“And there’s two interesting things 
that you can do. First of all, you can give 
them a helmet that will measure what the 



level of damage is that happens in any 
particular hit and will signal, ‘Hey kid, 
you’ve had enough, this is it for a day, a 
week, a month, or whatever. You’re just 
on the sidelines. You had a bad break, 
and here’s what has to be done in order 
to prevent permanent damage.’ 

“Then the more engineering-inventive 
sort of thing is a helmet that will actu- 
ally prevent the damage no matter how 
badly you may misbehave or somebody 
may mistreat you. You can literally keep 
the brain from twisting in a helmet, or, 
worse comes to worst, the helmet will go 
active on you and will anchor your head 
to your shoulders.” 

Wood’s anticoncussion solution, much 
like football, isn’t for the squeamish. 
Sensors in the helmet trigger a mechanism 
that fuses a player’s helmet and shoulder 
pads. Wood is vague on exactly how that 
would work, but spikes or rods of some 
kind would shoot down from the helmet 
to keep the head from turning. 

“In a fraction of a-a 10th, a 20th, a 
30th-second, the helmet will put things 



down that will grab your collarbones and 
not only will your neck not break, but 
your brain won’t be damaged. You may 
take some collarbone damage, but every- 
body understands that collarbones heal. 
At least you won’t take the lasting damage 
to an organ that you really depend on. 
That’s what we’ve invented.” 

Wood’s refusal to say who 
approached him to work on helmet 
technology is typical cloak-and-dagger 
theater for IV. The company is an idea 
factory that often gets contracted to 
work on difficult, potentially lucrative 
problems. It keeps this work to itself 
until the invention has been patented 
and is ready to commercialize. 

Many of the best ideas bubble up 
during IV’s monthly Invention Sessions, 
where Wood, Myhrvold, Gates (an IV 
investor), and others gather in a room 
and brainstorm for hours. Lawyers 
and assistants sit on the periphery and 
take notes. “I know lots of supersmart 
people, but most of them, including me, 
don’t keep remotely as many facts in 



their head as Lowell does,” Myhrvold 
says. “He can remember the physical 
properties of almost every element. It’s 
just astonishing.” 

Hundreds of staff scientists pile into 
IV’s laboratory each day to collaborate 
with a much larger, worldwide network 
of scientists on retainer. This research 
community has come up with break- 
throughs-patented, of course-which 
the company increasingly is turning into 
actual products. It does this by either 
forming startups or entering into ven- 
tures with large, industrial partners. The 
company also has a philanthropic divi- 
sion called Global Good, which is a joint 
venture with Gates and often does work 
for the Bill & Melinda Gates Foundation. 

One of IV’s projects with the Gates 
Foundation grew out of a chronic com- 
plication in the fight against infectious 
diseases: keeping vaccines cool. They 
become ineffective if they get too hot or 
cold, a huge problem in developing areas 
where electricity is unreliable. Wood and 
Myhrvold came up with a superinsulated 
cylinder. It’s about the size of one of those 
Gatorade coolers that football players 
pick up to dump on their coaches’ heads 
and uses materials similar to the insu- 
lation on spacecraft. The device-now 
manufactured by a Chinese refrigeration 
company under the brand name Arktek- 
maintains a constant temperature for a 
month or more, as opposed to the couple 
of days that existing vaccine coolers can 
manage. Workers in the field simply 
pack the Arlctek with ice and let it do its 
thing. “As much as a third of all vaccines 
in the developing world have problems, 
because they’re stored at the wrong tem- 
perature,” Wood says. “There’s the so- 
called cold-chain challenge of being able 
to transport vaccines all the way on out 
to every last little wretched hut in Africa 
or Bangladesh or rural Pakistan. You’ve 
got to get the stuff out there at the right 
temperature, or else.” 

Wood continues: “Bill Gates and I 
share the common viewpoint that vac- 
cines are the closest thing to magic that 
human technology has come up with, 
because you do this terribly ritualistic 
little pricking of the skin or sometimes 
take a pill, and you’re immune to the 
disease forever after. It’s like the ancient 
legend of Achilles. His mother grabbed 
him by the heel, dipped him in the water, 
and he was invulnerable to weaponry 
forever after. Vaccination is just exactly 
like that. Lethal diseases? You just laugh. 
They can’t touch you.” 

Wood’s anti-malaria technology is 
much closer to his background in weapons 



research: the Photonic Fence, which is to 
mosquitoes what Star Wars was meant to 
be to Soviet ICBMs. The system uses fence- 
post-mounted cameras and light sensors 
to measure insect size, speed, and wing- 
flapping frequency. When a mosquito’s 
detected, a laser zaps it into a tiny puff of 
smoke. The technology is being developed 
for commercial use by Lighting Science 
Group, a lightmaker in Florida. 

At its best, IV saves lives. At its worst, it 
can be a bully. It owns patents in soft- 
ware, medical devices, and other areas, 
and licenses rights under those patents 
for a fee. Companies in Silicon Valley, 
in particular, have complained that the 
firm’s stance is basically, “Pay up or else.” 
Over the years, IV has sued chipmalcers, 
telecom carriers, and banks. The bulk of 
its revenue comes from licensing deals. 
Wood prefers to leave talk of this side of 
the business to Myhrvold and keep the 
conversation on IV’s ideas. 

Like the ridiculously fast plane. 
According to Wood, it’s feasible to alter 
the air surrounding a plane in such 
a way that it creates an enveloping 
bubble, which in turn lets the plane fly 
faster. “Why don’t you just go out and 
endow the medium you’re interacting 
with-the air-with a much higher speed 
of sound?” he asks. “You don’t have to 
do it permanently. I just want to make 
the tiny, tiny little portion of the atmo- 
sphere with which the airflow is inter- 
acting have a higher sound speed just 
while it’s interacting with the airflow.” 
Wood won’t go into much detail about 
how all that would work-he says he’s 
still working on the patent paperwork. 
“Just change the rigidity of the air as it 
interacts with the airflow. From a physics 
standpoint, you’re just raining down on 
the local air, the gravitational flux on the 
plane. You want the plane to effectively 
be weightless, to hang where it is. So you 
just want to take the interaction of the 
earth’s gravity with the plane and give 
it to the air. The earth is kind of a waste 
product. It just takes the gravitational 
flux and carries it away, and who cares 
what it does with it? That’s all. That’s not 
asking for too much.” 

On the subject of things like planes 
and engines. Wood becomes downright 
distraught and angry. “What have we 
been doing?” he asks. “How can we be 
so lazy?” He sees the world as a never- 
ending puzzle. It’s an attitude that leaves 
others feeling optimistic after chatting 
with him. Famine? Evil? Impending envi- 
ronmental doom? They’re but problems 
waiting to be solved. 
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MINING DRILL 

WITH GRADIENT SENSING 

Wood, for example, is of the mind 
that global warming can be stopped 
relatively quickly and inexpensively 
through geoengineering. “There’s all 
kinds of solutions laying out there on 
the table that nobody denies are tech- 
nical solutions. They’re just not polit- 
ically preferred solutions,” he says. 
One such solution would be to sink the 
atmosphere’s carbon dioxide into the 
deep ocean; another would be to push 
the warm water on the top layer of the 
ocean down to the bottom. 

He seems most bullish on the idea of 
using high-altitude balloons to release 
particles of sulfur or some other sub- 
stance that would, in effect, provide 
shade for the planet. He’s convinced 
this would not only be feasible but 
also would come with few, if any, con- 
sequences. “All these sort of things 
involve capital investments on the order 
of $10 billion, but people are talking 
about going out and spending $1 trillion 
a year to cope with global warming, and 
they’re not even doing a very good job 
of it,” Wood says. 

He argues there’s little chance of 
climate change-or anything, really, 
natural or human-made-wiping out the 
species anytime soon. He points out that 
the sheer number of humans makes us 
hard to kill, and says we’re still not as 
good at mass destruction as we imagine. 
“It’s going to be a long, long time before 
the human race has the ability to threaten 
90 percent of human lives.” 

On a much brighter note. Wood thinks 
there are plenty of ideas-really big, great 
ones-left to be imagined. “It’s irrational,” 
he says. “It’s frankly illiterate to not be 
optimistic. We’re going to see a blossom- 
ing across essentially every front, unprec- 
edented in human technological history. 
This is not something that’s hoped for. 
This is baked in the cake.” © 
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Before CEO 
Came SMU. 



If you're looking to get ahead, look at SMU- 
one of the country's Top 10 universities for 
producing Fortune 500 CEOs* At SMU Cox, 
learn from an esteemed faculty connect 
with ambitious peers and tap into an alumni 
network spanning 80 countries. Three 
top-ranked MBA programs and the new 
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take your first steps on the road to the top. 
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Quinnipiac University’s Master of Business Administration program 
prepares you by providing the resources you need to lead and thrive 
in today’s global business marketplace. Optional tracks - both online 
and on-campus - include: 

• MBA Chartered Financial Analyst® Track 

• MBA Health Care Management Track 

• MBASupply Chain Management Track 

Quinnipiac 

University 

School of Business & Engineering 



For more information, visit 
www.quinnipla€.edu/buslnes$w@6lc 
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"As a scientist turned entrepreneur, my Rady MBA 
provided me the business acumen and opportunities 
to catapult my entrepreneurial journey. Today, I have 
built a female-focused business accelerator and angel 
network/fund that has helped launch 56 startups, 
facilitated 82 women-owned small businesses to think 
big and created over 50 new jobs." 
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you think you can't 

are reasons you should. 



Football. Ballet. PTA. That annual review. The holidays at 
your house this year. It’s all a little easier when you feel 
supported. Our Universal Classroom will make you feel like 
you’re in the same room with professors and classmates 
often a world away, and our section coordinators provide 
real-world context and motivation. Challenge yourself to 
learn more and be more with the first AACSB-accredited 
distance MBA program. 



From learning to leading 

At the J. Mack Robinson College of Business, 
graduate students emerge as leaders ready to 
bring innovative ideas, face today’s business 
challenges and contribute to the bottom line. 
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The USC Marshall School of Business 
provides the leaders of tomorrow with 
a world of opportunity today. In the 
heart of Los Angeles, Marshall is the 
MBA of the renowned USC Trojan Family 
and its Top lo-ranked Business School 
Alumni Network. 



Full-Time 

MBA 



An internationally 
acclaimed two-year 
residential program. 
The ultimate MBA 
experience for students 
seeking transformation. 

21 months 



Part-Time 

MBA 



An MBA program 
designed for the 
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A theme-based MBA 
curriculum designed 
to provide a deep 
understanding of 
business at the senior 
management level. 
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A unique curriculum 
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120,000-square-foot Frank and Marisa Martire 
Business & Communications Center, a unique, 
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resources for students. 



The Welch College of Business prepares graduates with 
advanced degrees to become ethical business leaders who 
thrive in today’s fast-paced global economy. 
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We get it. Your time is valuable— and limited. That’s 
why graduate programs at Bentley are built around 
your schedule, with a curriculum focused on the 
skills you need for career success, and a streamlined 
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time MBA programs in New England (U.S. News & 
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bentley.edu/graduate 
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oes anybody need anything?” asks Lyor 
Cohen. “A martini?” On a private plane 
flying from Newark to Kansas City, Mo., 
Cohen, one of America’s best-known 
record company executives, isn’t 
serving drinks. But the flight atten- 
dants are ready to take 
orders-even though 
it’s early afternoon 
and nobody’s ready 
for cocktails just yet. 300 Entertainment, a 
startup record label that Cohen co-founded 
almost two years ago, is flying a group 
of executives, journalists, and assorted 
hangers-on to see its biggest act, Fetty Wap, 
an amiable rapper whose effervescent hit. Trap 
Queen , a drug dealer’s ode to his girlfriend, broke 
out this summer. In a few hours, Fetty Wap will 
open for R&B star Chris Brown. Cohen wants to be 
there, along with everybody he can fit on the plane. 

Cohen, who is 6-foot-5 and looks as if he were 
born to play an assassin in a Hollywood thriller, 
is also trying to show that 300 is for real. In 
November 2013 he announced that he and his partners 
were creating a new kind of record company, one that 
would challenge its larger rivals by melding the talent- 
scouting skills of industry veterans with technology 
that mines the Internet for undiscovered acts. They 
raised $15 million, including $5 million from Google, 
as reported by Billboard. Once a highly paid executive 
at Warner Music Group, Cohen says he’s content to sit 
in a cubicle in a small office and use the same bath- 
room as his employees. “I know this doesn’t look like 
we adjusted the cost structure,” he concedes, glancing 
around at the jet’s white-leather interior. “But if I told you 
how much I got this plane for, you would be very impressed/ 

Without a large team of marketing people and a back 
catalog of old hits, some wonder if Cohen’s company 
can survive. “A lot of longtime observers have been 
watching 300 Entertainment to see if he can get trac- 
tion,” says Larry Miller, director of the music business 
program at New York University. Surely, Cohen’s compet- 
itors would like to have signed Fetty Wap, whose sing-song 
melodies stood out in a summer of formulaic 
anthems. Fetty Wap doesn’t look like anybody 
else either; he’s missing an eye because of 
childhood glaucoma. “The Fetty Wap thing 
was great,” Miller says. “But people want 
to see if it can really blow up and become a 
real business.” 

Cohen came up at a time when the industry 
was dominated by self-styled A&R executives 
proud of their ability to recognize and schmooze 
talent. If you could do that, the rest was easy. “The way 
to get rich is to keep walking around until you bump 
into a genius,” said the late Ahmet Ertegun, founder 
of Atlantic Records. As streaming music took off, tech- 
nology companies claimed they could do a better job 
finding artists that people liked by using data. But 
anybody who’s used these services knows there 
is something unsatisfying about computer- driven 



Lyor Cohen’s 
Golden Record 

With more than 30 years in the 
music industry , the exec has worked 
with more than a few greats 





recommendations; that’s why some of streaming music’s 
biggest players like Spotify and Apple play up the humans 
involved in their offerings. 

Sipping tea on the jet, Cohen, 56, says he’s trying to blend 
old and new school approaches. Born in New York City, he grew 
up in a household he describes as “a hippie Jewish think tank,” 
and he got into the music business by promot- 
ing concerts for Red Hot Chili Peppers and the 
seminal rap group Run DMC. Cohen became 
the latter group’s road manager and eventu- 
ally head of Def Jam Recordings in 1987. “We 
came in as a disruptive force with rap music,” 
he says. “‘Disruption’ is not a bad word but a 
word we embrace.” 

At Def Jam, Cohen had a tendency to be the 
loudest person in the room, even around the 
Beastie Boys, Public Enemy, and Slayer. “He 
used to be a screamer,” says Bill Adler, Def 
Jam’s publicity director from 1984 to 1990. 
“He’s a more seasoned individual now.” Yet 
Cohen could also be nurturing. Jay Z calls 
him his “mentor.” Other rappers affectionately 
nicknamed him “Lansky.” 

When Edgar Bronfman Jr. took over Warner Music Group 
in 2004, he put Cohen in charge of the company’s U.S. 
recorded music division. There he nurtured acts such 
as Bruno Mars and Death Cab for Cutie and persuaded 
- many of them to sign so-called 360 deals, which enti- 
tled the company to a cut of touring and merchandise 
income. “I was the architect of that,” Cohen says. 
Cohen, in turn, made an annual salary as 
high as $3 million along with big bonuses. He 
lived in a town house on the Upper East Side 
and dated fashion designer Tory Burch. But 
in 2011, Russian-born billionaire Len Blavatnik 
bought Warner Music. In little more than a year, 
Cohen was gone. 

He took some time to think about his next 
move. In the fall of 2013 he spoke at MIT, telling stu- 
dents that when he was at Def Jam, he found acts to 
sign by monitoring radio stations. Now, Cohen said, 
he planned to use the Internet to do that more effi- 
ciently, but following online traffic alone couldn’t 
generate hits: “All you smart people, you could come 
up with an algorithm, but somebody still has to show 
up and say, ‘Yeah, I feel that.’” 

In November of that year, Cohen unveiled 300, which he 
founded with former Def Jam colleagues Kevin Liles and Todd 
Moscowitz. (They took the name from the Hollywood block- 
buster about a small band of Spartan warriors who held off an 
invading Persian army*) At the time, 300 had a deal with Twitter 
giving it exclusive access to music-related data. Cohen 
says the arrangement hasn’t worked out. “We’ve sus- 
pended the deal until they get more engineers in 
place,” he says. (Matthew Plotnik, who runs music 
partnerships at Twitter, says the company looks 
forward to continuing to work with 300, which 
he calls “an innovative label.”) 

300 has created what Cohen describes as “a 
dashboard,” a proprietary computer program 
that monitors the Internet for songs that 
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generate an unusual amount of activity-which could 
mean shared links, “likes,” Twitter raves, or iTunes 
sales. “It blips,” Cohen says. “It trips a wire, and then 
we listen to it.” 

Last year, Fetty Wap lit up the dashboard. He’d already 
recorded Trap Queen in a New Jersey studio and 
uploaded it onto SoundCloud in March 2014. The 
song spread virally, attracting the attention of blog- 
gers. Cohen and his staff sampled Fetty Wap’s songs, sized 
him up in person, and quickly signed him. “We don't have 
to go through a whole process to sign them,” Cohen 
says. “We’re trigger pullers.” He and his colleagues 
also helped Fetty Wap craft his image as a likeable 
up-and-comer from Paterson, N.J., who’s humbled 
by his improbable rise. “He is a pretty soft-spoken 
guy,” says Naomi Zeichner, editor-in-chief of the 
Fader , a music magazine. “They really helped create 
a narrative around what he is doing.” The label’s 
deals with artists vary but often let them keep the 
rights to their music-something that was rare in 
the old days. “Are they better deals for the artists? 
Moscowitz says. “They are better in that we pay 
the artists on time.” 

In Kansas City, Cohen disembarks from the 
plane accompanied by Xin Li, his tall fiancee, 
who works as an executive at Christie’s. Everyone 
boards a bus for a preconcert dinner at Fiorella’s 
Jack Stack Barbecue, a touristy place. 

“How’s everybody doing?” Cohen asks. 

“Have you had the prime rib? It’s great.” 

After about an hour, Cohen, loaded down with 
several shopping bags of barbecue sauce and what- 
ever else he’s found in the restaurant’s gift shop, 
herds his entourage to the Sprint Center. He 

“All you 
smart people, 
you could 
come up with 
an algorithm, 
but somebody 
still has to 
show up 
and say, ‘Yeah, 

I feel that’ 




guides the bus driver around traffic cones into a back- 
stage parking lot, then spirits everybody past the guards 
to Fetty Wap’s crowded dressing room. Cohen may not 
be running a big record label, but he still knows how 
to pull strings. 

Members of Zoo Gang, Fetty Wap’s crew, pass weed 
rolled in the wrappers of Backwoods Honey Berry cigars 
and share a bottle of Remy Martin 1738 cognac. One 
Zoo Gang member rides in and out of the room on a 
Hovertrax. Two young women dressed for a party sit on the 
couch looking bored. Fetty Wap, who’s wearing olive-green 
shorts and what looks like a long white nightshirt, appears 
distracted; he’s been having voice troubles, but he bright- 
ens up when the 300 Entertainment people arrive. 

“How are you doing, Fetty?” Cohen asks. “Are you 
feeling better?” 

“A lot better,” Fetty Wap says. “We’ve been rehearsing.” 
“Well, you promised us aiot, and look what 
you’ve done,” Cohen says. 

A photographer tries to gather everyone 
for a group shot. “OK, everybody, put that 
weed down,” Fetty Wap orders his crew. Then 
he changes into a Kansas City Royals T-shirt, 
puts on some gold jewelry, and heads out to 
perform before an audience that knows 
every word of his songs. His first ( album, 
released in September, debuted at No. 1 on 
the Billboard chart. As long as Fetty Wap keeps delivering, 
300’s future looks good. “Having hits solves a lot ofl, prob- 
lems,” NYU’s Miller says. 

To find the next Fetty Wap, Cohen had 300’s interns scour 
the Internet throughout the summer. Sun-Ui Yum, an 18-year- 
old economics major at Harvard, says he and his fellow 
interns found a lot of promising acts. Yum sat 5 feet away 
from Cohen at 300’s offices. “I’ll just say that there’s nothing 
quite like Lyor shouting random things across the office at 
random intervals,” Yum wrote in an e-mail. 

300’s next star may be the Atlanta rapper Young Thug. 
For a while. Young Thug wore dresses, which got some 
attention online. Since 300 signed him last year, 
his profile has only risen. yHe’s become 
one of hip-hop’s most ubiquitous artists, 
and easily its most challenging and 
thrilling,” the New York Times wrote 
in September. 

Recently, Cohen invited Gus Wenner, 
headpftngital at Wenner Media, pub- 
lisher of Rolling Stone (which his father, 
Jann, founded) to see Young Thug in New 
York. This time the rapper came out in a 
poncho. Wenner says he was mesmerized 
by an artist whom he suspects might rede- 
fine rap music. “Is this the cutting edge?” 
he recalls Cohen asked him. “Or is this the 
cutting edge?” 

Cohen qualifies the exchange slightly. 
“When talking to anybody, I’m saying, 
‘Yeah, this motherf— er is the cutting edge 
and amazing and is the new thing,”’ he says. 
“I’m promoting them. But when I actually get 
an artist in front of people? It’s right there.” © 
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cannons at the nearby 
Castillo de San Marcos, 
one of the oldest mil- 
itary forts in the U.S. 
From $459 per night ; 
casamonica.com 



^ Berkshire 
Mountain 
Distillers 

Sheffield, Mass. 

In the eighth grade, 

Chris Weld 
tried to make 
a still for a 
science project 
but was shut 

down by his mother when 
she discovered it was illegal. 
Almost three decades later, 
he started making brandy as 
a way to use up extra apples 
at his family’s Berkshires 
farm. Hourlong grain-to-glass tours of 
the facility run from noon to 4 p.m. 
on Fridays and Saturdays, during 
which you can handle ingredients, get 
a whiff of spirits at various stages in 
the distilling process, and sample the 
finished product. 

$1 0; berkshiremountaindisdllers. com 
Best bottle: Berkshire is known for its 
Ragged Mountain rum ($ 30 ), which has 
toasted nut, cigar, caramel, and vanilla 
flavors-perfect for sipping. 

Where to stay: The Old Inn on the 
Green in the neighboring town of 
New Marlborough is housed in a former 
stagecoach relay from the 1700s that’s 
been converted into a classic New 
England bed-and-breakfast. From $249 
per night , includes breakfast ; oldinn.com 



/ Asheville Distilling 

Asheville , N.C. 



On Fridays and Saturdays, free 
20-minute tours at 5 p.m. and 6 p.m. 
culminate in a tasting of the distill- 
ery’s five white whiskeys. You’ll want 
barbecue afterward, so plan to stop by 
Buxton Hall, the newest pit in town. 
ashevilledistilling.com ; buxtonhall.com 
Best bottle: Award-winning Troy 
& Sons platinum whiskey heir- 
loom moonshine ($30) is made with 
Appalachian spring water and a type 
of corn called Crooked Creek, which 
has a higher protein and fat content 
than other varieties. The resulting 



Distilleries are busting out all over the U.S., producing 
more than just your typical Kentucky bourbon. Here are six to 
tour and what you’ll sip along the way. By Maridel Reyes 



only the hearts of local sugar cane. It’s 
soft, with a full mouthfeel and a finish 
that has hints of anise and green apple. 
Where to stay: In the center of down- 
town St. Augustine’s historic dis- 
trict is Casa Monica, a luxurious 
Moroccan-style hotel first opened in 
the 19th century and used as a county 
courthouse until the 1970s. On week- 
ends, park rangers shoot off antique 



t St. Augustine 
Distillery 

St. Augustine , Fla. 



The facility, in a converted 1917 ice 
manufacturing plant, was designed 
and built by former Maker’s Mark 
master distiller Dave Pickerell and 
has a Prohibition-era feel. Groups 
gather in a museum to learn about 
the history of craft dis- 
tilling and the local 
ingredients used in 
St. Augustine’s spirits. 

Free tours, which run 
every half-hour from 
10 a.m. to 6 p.m. (11 a.m. 
to 6 p.m. on Sunday), 
include a sample of two 
cocktails made with the 
brand’s vodka and gin. 
staugustinedistillery.com 
Best bottle: Florida cane 
vodka ($28) is made from 
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spirit is remarkably smooth, with a 
buttery aroma and fruity undertones. 
Where to stay: The Inn on Biltmore 
Estate, a few miles away, overlooks 
the 8,000-acre grounds and 250- 
room chateau once owned by George 
Vanderbilt. From $ 609 ; biltmore.com/ 
stay/inn 



\ St. George Spirits 

Alameda , Calif. 

Housed in an old naval hangar 
facing San Francisco Bay, 
the 31-year-old distillery 
is a scenic 20-minute 
ferry ride from San 
Francisco’s Ferry 
Building, or a 
10-minute car ride 
from Jack London 
Square in Oakland. 

Tours take place at 
5:30 p.m. Wednesday 
through Friday and 
every hour from 1 p.m. 
to 6 p.m. on weekends. 

Bring food or buy snacks 
on site-the outdoor deck is a great 
picnic spot. $ 20 ; stgeorgespirits.com 
Best bottle: Terroir gin ($35) tastes 
like a glassful of forest, with a woodsy 
aroma that comes from Douglas 
fir, California 
bay laurel, and 
coastal sage. 
Where to stay: 
The i 96 os-style 
Waterfront Hotel 
in Oakland has 143 
nautical-themed 
rooms overlook- 
ing the marina. 



While you’re in town, take 
a stroll down suddenly hip 
Temescal Alley. Formerly lined 
with stables, it’s now home 
to boutiques, cafes, and (nat- 
urally) an old-school barber- 
shop. From $349 per night; 
jdvhotels.com/waterfront-hotel 



\ High West 
Distillery & Saloon 

Park City, Utah 

High West-which became Utah’s first 
legal distillery in 1870-is at the bottom 
of a ski run and across the street 
from a chairlift. Ski in for a free 
tour at 2:15 p.m. or 3:30 p.m. 

Monday through Thursday, 
or at 1:00 p.m., 2:15 p.m., 
or 3:30 p.m. Friday 
through Sunday. 
highwest.com 
Best bottle: 

Rendezvous rye 
($ 54 ) combines 
fiery six-year and 
mellow 16-year rye 
whiskey to create a feisty, 
full-flavored blend. 

Where to stay: Originally 
built as a school 
in 1889, the 
Washington 
School House 
Hotel got a bou- 
tique upgrade four 
years ago and now 
has seven rooms 



and five suites, plush public 
spaces with soaring ceilings, 
and an on-call ski valet. From 
$266 per night , breakfast 
included; washingtonschool 
house.com 



t Clear Cn 
Distillery 

Portland , Ore. 

Portland may be known for beer, but 
Clear Creek, founded in 1986, pro- 
duces seven kinds of excellent eaux 
de vie from Pacific Northwest fruit and a 
brandy from Douglas fir buds. The dis- 
tillery doesn’t offer regular tours, 
but its tasting room is open 
seven days a week. Try to 
swing by during an open 
house, held twice a year, in 
spring and fall, when staff- 
ers pour samples next to 
the stills and will 
happily show you 
around, clearcreek 
distillery.com 
Best bottle: Williams 
pear brandy ($40), pro- 
duced with locally grown 
Bartlett pears, is a 
strong, pure fruit spirit 
distilled in German-made stills. 
Where to stay: Take a 15-minute 
cab ride to the Jupiter Hotel, formerly 
a midcentury-style motor inn, where 
rock bands play every night in the 
Doug Fir Lounge. From $139 per night; 
jupiterhotel.com 
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MEET YOUR 
ROBOT UNDERLING 




Amy 

Free, though a paid 
pro version is 
coming soon; x.ai 

Amy activates easily: 

You register online, give 
it calendar access, select 
how long meetings and 
calls should go, and 
then copy it on sched- 
uling e-mails, a proce- 
dure I follow with all the 
bots. I deploy Amy while 
trying to plan a lunch, 
saying my personal 
assistant will handle the 
details. “Fine,” my guest 
replies. “I’m copying in 
the lovely Hannah, who 
will take it from here!” 
Hannah, a human assis- 
tant, e-mails Amy with 
three times. Amy picks 
the one when I’m free 
and replies, “Once I 




Genee 

Free; genee.me 

Genee schedules 
meetings via e-mail, 
as well as Twitter, text 
message, and an app. 

To activate it on Twitter, 
I send a direct message 
to @genee_ai, then 
click a link. “Genee, 
how does the Twitter 
DM scheduling work?” 

I ask. It replies, “Done! 
Booked on Wednesday 
at to a.m.” I ask it what 
it just booked. “Done! 
Booked on Wednesday 



We tested four startup services that play secretary 
using artificial intelligence— with varying degrees of success 
By Jason Feifer 




confirm the location 
with Jason, I’ll send 
out an invite.” Easy! 
Amy’s in beta, and her 
responses sometimes 
lag-the result, a spokes- 
man tells me, of X.ai’s 
staff doing a “rather 
massive data annota- 
tion” as they prepare 
to go to market. Once, 
when I e-mailed Amy 
at 9:36 p.m., she didn’t 
write back until 8:17 
the next morning. But 
hey, that’s just like a 
real assistant. 



at 1:30 p.m,” it shoots 
back. Genee may still 
be in beta, but this is 
madness. I try another 
function, which lets 
me e-mail my calendar 
openings to someone. 
The person I’m hoping 
to meet next week 
soon replies: “Are we 
really gonna have lunch 
tomorrow?” Genee had 
forced him to create 
an account and then 
booked us for lunch 
without asking me. 

Not cool. 

Overlap 

Free, though the 
company “ plans on 
charging”; overlap.cc 

Overlap also sched- 
ules meetings when 
you copy it on e-mails. 



and it’s also still being 
tested. It differs in a 
few ways from the 
others, though. First, 
it asks me to name it. I 
call it Stu, after a boss 
I didn’t like. (Who’s 
the boss now, Stu?) But 
unlike Amy, it doesn’t 
pretend to be human. 
It’s called Overlap 
because it helps people 
find-you guessed it!— 
overlaps in their calen- 
dars. I e-mail a friend 
about getting lunch 
next week and copy 
Stu. Stu writes my 
friend, asking him to 
select a time. My friend 
can click a link to book 
it, or click “view Jason’s 
calendar” to see all 
my openings and pick 
one himself. Once a 
time is set, Stu e-mails 
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me links-click here 
to confirm, here to 
reschedule, and here to 
adjust the location. It’s 
serviceable, but I miss 
the fantasy of having a 
real assistant. 

Clara 

$49 per month for 
“individual” service, 
with tiers up to $499 cl 
month for “executive” 
service; claralabs.com 

Clara, which also 
schedules via e-mail, 
begins by sending a 
note: “I’m powered 
by humans, so I can 
understand any- 
thing you writel” That 
sounds creepy, but 
the company says 
it’s just a stopgap: If 
Clara’s algorithms can’t 



understand a bit of 
text, it asks a human 
staffer for help. To test 
it, I copy Clara on a 
convoluted e-mail to 
a colleague that men- 
tions lunches, dinners, 
beers, and various 
times and dates-but 
buried in there is a 
request to meet in mid- 
November at “that 
great bagel place,” for 
which I give only the 
nearest intersection. 

In 12 minutes, Clara 
responds, naming the 
restaurant, Bergen 
Bagels (likely the work 



of a human, says Maran 
Nelson, Clara Labs’ 
chief executive officer), 
listing its address, and 
offering two times I’m 
free. My colleague 
counters with a differ- 
ent time-Clara sees 
I’m free and books it. 
There’s only one thing 
better than this service: 
The bagels we’re about 
to eat. O 
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From left: A sexy 
Cecil the Lion, the 
dress that broke 
the Internet, and 
Caitlyn Jenner, then 
and now 




News-driven costumes have become the 
fast fashion of Halloween. But they’re mostly 
for show. By Claire Suddath 



s soon as Chad Horstman saw the 
YouTube video of a rat dragging 
a slice of pizza in the New York 
City subway, he knew it should 
be a Halloween costume. “It was 
just so obvious ,” says Horstman, 
37, founder of the online lingerie 
and costume store Yandy.com. 
“We try to make things that people are 
going to instantly recognize,” he says. 
“With viral videos, it’s pretty easy.” 
Yandy expects $1 million in costume 
sales this year, about 30 percent of which 
will come from “trend” costumes-outfits 
relevant only in 2015. Many are made 
by third-party manufacturers in China, 
but Yandy also produces its own brand 
in the U.S., so it can jump on new ideas 
quickly. It was late September when 
the pizza rat hit, so Horstman had his 
Los Angeles factory attach pizza pockets 
to a preexisting sexy mouse costume; 
two weeks later, the $90 Sexy Pizza Rat 
went on sale on the site. 

A third of U.S. adults dress up for 
Halloween, and they account for the 
majority of the roughly $2.5 billion spent 
on costumes each year, according to the 
National Retail Federation. Grown-ups 
not only spend more on themselves 



than on their kids, but they’re also more 
particular. “Children just want to be a 
character from whatever TV show or 
movie they like that year, but adults are 
inspired by what they see on the news,” 
says Howard Beige, executive vice pres- 
ident of Rubie’s Costume, in New York, 
which sells tens of millions of 
get-ups each season, mostly 
online or through big-box 
stores such as Wal-Mart and 
Target. “Picking something 
current is becoming a bigger 
thing,” Horstman says, 

“and the ideas mostly come 
from the Internet.” 

There are two types 
of topical costume: 
those pegged to some- 
thing in the future, like 
a presidential election, and 
those tied to a story that 
broke early enough in the 
year that they can be spe- 
cially manufactured. After 
the Internet lost its mind 
over a photo of a striped 
black-and-blue (or maybe 
white-and-gold?) minidress in 
February, Horstman asked his 



designers to create a Halloween version. 
The result, which went on sale at the 
beginning of September, is Yandy’s best- 
selling topical item this season. 

Then there are the events that retail- 
ers have to react to on the fly. At the 
Garment District, a Boston shop that 
sells to about 75,000 people every 
Halloween, Chris Cassel, the president, 
stocked plain overalls for those who 
might want to dress up as the husband 
of Rowan County Clerk Kim Davis. “It’s 
going to be a big couples costume, but 
not as a prepackaged product,” he says, 
because the required items are regular 
clothes. Even for this kind of costume, 
there’s a deadline. “After mid-October, 
it’s hard for retailers to respond in any 
meaningful way to new ideas,” says 
Beige, of Rubie’s. 

The topical trend is more visible 
because of social media. Beige says, 
though it’s been around for decades. In 
1982, when Johnson & Johnson recalled 
millions of tainted Tylenol products, 
Rubie’s customers wanted to dress up 
as bottles of poisonous pills. And in 
1994, the Los Angeles Times reported 
that O.J. Simpson masks were “one 
of the hottest-selling Halloween items 
in the country.” 

Today, the more controversial a 
costume is, the more likely it is to go viral. 
When that happens, the real benefit for 
a manufacturer is marketing, not sales 
revenue. Last year a Sexy Ebola nurse 
costume offered by online retailer Brands 
on Sale inspired headlines at ABC News, 
NPR, and BuzzFeed, even though I 
could find no evidence of anyone pur- 
chasing it. The same is true 
for Spirit Halloween’s Caitlyn 
Jenner costume; employ- 
ees at the company’s 
Midtown Manhattan 
store said they’d yet 
to sell one despite its 
prominent display. 
Yandy’s Sexy Pizza 
Rat garnered millions 
of social media impres- 
sions, but only about 100 
have been sold. “Let’s do 
it” tweeted Stephanie, 24, 
in Louisville to a friend in 
early October. Asked if 
she was going to buy the 
costume, she admitted it 
was just a joke, saying, 
41 [ probably won’t be 
dressing up.” © 




Sexy Pizza Rat 
isn’t feeling 
Sexy Donald 
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HOLD THE TIR 

No gratuities could mean better food. By Leonid Bershidsky 



T he decision of New York res- 
taurant owner Danny Meyer to 
eliminate tipping in his establish- 
ments goes against the American 
tradition. But if this turns out 
to be the beginning of a move- 
ment among restaurateurs in 
the U.S., it might be a boon to 
American taste buds. 

Of all the countries with Michelin- 
starred restaurants, the U.S. probably has 
the highest tip expectations. In no other 
country is a 20 percent tip 
the social norm. It’s why 
European waiters smile 
so broadly when they see 
an American tourist walk 
in-and why American 
waiters are not so fond of 
European visitors. 

The U.S. has a bizarre 
government-imposed 
system that bans servers 
from sharing tips with cooks, dishwash- 
ers, and other staff who do not inter- 
act with customers. The same system 
allows restaurants to pay waiters only 
$2.13 per hour because they’re expected 
to make up the difference with the 
federal minimum wage, $7.25, in tips. 
As a result, the median hourly pay for 
American waiters is now $4, not includ- 
ing tips, or less than $700 per month 
based on a 40-hour workweek. 

The median pay for a cook is $9, but 
because a server makes much more 
than her paycheck in tips, there’s a 
problem: Waiters wind up being paid 
much better than the people who 
actually make the food. Eliminating that 
irrational disparity is the reason Meyer- 
and some other U.S. restaurateurs-are 
eliminating tips. 

It’s a good one. Cau- 
sation may be hard to 
prove, but it’s worth 
noting that countries 
where tips are small or 
simply not expected 
are richer in culi- 
nary delights than the 
U.S. In Switzerland, 



COUNTRIES 
WHERE TIPS ARE 
SMALL ARE RICHER 
IN CULINARY 
DELIGHTS 



the country with the most Michelin- 
starred restaurants per capita, tips were 
abolished in the 1970s and replaced 
by a service charge of 10 percent to 
15 percent per bill. This has an added 
benefit of cutting down on tax evasion: 
Switzerland is a country with one of 
the smallest shadow economies in the 
world, and restaurant owners routinely 
pay taxes on the service element of their 
offerings, not only on the food they sell. 

Service charges are similarly included 
in the check in France 
(15 percent is mandatory), 
Belgium, and Hong Kong. 
A customer adds more 
only if the service has been 
exceptional. Many French 
waiters expect that prac- 
tice as a matter of course- 
not because they’re as 
badly paid as their U.S. 
colleagues (they make 
about $1,700 per month, which 
is about average for Europe) but 
because they’re French. In Belgium 
and Denmark, rounding off the check 
is generally enough, and in Hong 
Kong, waiters accept tips only as a 
remnant of British colonial culture. In 
mainland China, as well as in Japan, 
tipping is seen largely as humiliating. 

In restaurant cultures where 
tips aren’t part of the business 
model, line cooks normally make 
considerably more than waiters. 
That-along with culinary 
traditions, of course- 
accounts for the greater 
prevalence of top-class 
restaurants. 





Countries where the inclusion 
of service charges in the check isn’t 
required-such as Germany, Spain, and 
the U.K.-have relatively fewer such 
establishments. Again, that could be a 
matter of food tradition, but the chaos 
that comes from a lack of clear tipping 
rules probably contributes to the overall 
lower quality in these markets. In the 
U.K. last summer, a scandal broke 
out when it was discovered that some 
restaurants’ service charges weren’t 
going to staff, sparking a government 
investigation. Working in an industry 
with unclear rules is unattractive to 
the kind of people who might make a 
career of waiting tables in finer estab- 
lishments: the perfectionists who 
are likely to deliver the most perfect 
dining experiences. 

Tipping, of course, is very American 
in nature. It goes with a competitive, 
achievement-oriented culture. But 
it doesn’t help create great restau- 
rants, where food, service, and 
ambiance combine for memora- 
ble dining. Instead, it encourages a 
false obsequiousness in place of pride 
in one’s work. 

The U.S. will never be completely 
tip-free like Japan. But adding a 
service charge to every check would 
help close the divide in restaurants 
between the tipped and the non- 
tipped-a change that could benefit 
staff and customers alike. The checks 
may get a little bigger, but if a 
happier, better-compensated 
staff is making the food a 
little tastier and bringing 
the wine a little faster, 
customers are unlikely 
to complain. © 
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What’s your job? 

I touch letters 
on a game show. 



What’s your shooting 
schedule? 

We shoot 34 days a year. 
We normally do six 
shows a day, two days in 
a row. I come in around 
9, and we start our first 
show around noon. 



What do you wear? 

Either an evening 
gown or a cocktail 
dress. Occasionally I’ll 
wear a pantsuit. 



Where do the 
clothes come from? 

Designers let me 
borrow their 
samples-we’ll try on 
25 to 50 and pick the 
top 12. 1 don’t get to 
keep any of them- 
exclamation point! 



Are there any parts of 
your job viewers might 
not be aware of? 

My actual job of touching 
the letters is quite simple, 
especially after 33 years 
of doing it. And I know 
the puzzle beforehand, 
so it’s even easier. 



Why this dress? 

This is a typical Vanna 
White dress that 
Vanna White would wear 
on Wheel of Fortune. 

It’s the epitome of the 
glamorous gown. When 
people think of me, 
they think of sequins. 



Tell me about your wardrobe 
malfunctions. 

One time as I was walking and 
turning letters, the belt popped 
off my jumpsuit. I just kept on 
turning the letters. And one time 
a dress that was snapped at the 
top came undone, and I grabbed 
my arm up to my chest to catch 
it. I didn’t expose myself. 



Do you have a litmus test for 
what’s too sexy? 

Some dresses are very slinky, 
and some are more, shall we 
say, promlike. We have so many 
viewers, and they all have 
different tastes, so I try to wear 
something to please everyone. 



Interview by Arianne Cohen 
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I Get Hen 



MCGOVERN 



Design director and chief creative officer, Land Rover 



“Around 15, 1 became 
obsessed with art and saw 
myself as a painter. 

I did portraits of the teachers’ 
children for £5 a go.” 



With his 
mother at 
the beach, 
1962 



Binley Park 
Comprehensive School, 
Coventry, England, 
class of 1971 



Lanchester Polytechnic, 
Coventry, class of 1975 



Royal College of Art, 
London, class of 1977 



“Don’t ask me 
what I worked 
on. I can’t 
remember.” 






“I ran a design 
consultancy in 
London. 

It was owned 
by Ford, but an 
opportunity to 
think entre- 
preneurially.” 



With Victoria 
Beckham at the 40th 
anniversary party 
for Range Rover in 
London, 2010 



1978-80 

Designer, Chrysler USA 



1980-82 

Senior designer, Peugeot/ 
Chrysler Group UK 



1982-99 

Principal designer, 
Austin Rover Group UK 



1999-2003 

Senior designer, 
Lincoln-Mercury USA 



2003-04 

Creative director, Ingeni 



2004-06 

Director of advanced 
design. Land Rover 



2006 - 

Present 

Design director and 
chief creative officer. 
Land Rover 



With artist 
Nino Mustica 
in front of 
their London 
sculptural 
collaboration, 
2014 



“My first production car was the 
MGF sports car, which got my name on 
the design map, and then I was chief 
designer of the Land Rover Freelander.” 



McGovern’s 
Lincoln 
Mark 9 

concept, 2001 



“The challenge was to re-create 
Lincoln back to its glamorous 
heyday, and I hired designers 
from all over the world.” 



became theRalg^^ 0 ^ vehicle that 
n^dibly s ^cessfu^ 0 s ^ e ’^kh has 

1 m currently directing 00 a year - 
°fa regeneration eCreation 

°t Land Rover 
vehicles.” 



Ratan Tata (center) and 
Apple’s Jony Ive, 2015 



“Develop the right level of intransigence to protect your vision.” 2. “A lot of businesses and designers think about what they want, rather than what tVv e 






Preoccupied with managing your fleet? 



AT&T Business Solutions 
att.com/fleet-management 



MOBILIZING 

YOUR 

WORLD' 



© 2015 AT&T Intellectual Property. All rights reserved. All other marks used herein are the property of their respective owners. 



That's where AT&T can help. We offer a suite of end-to-end asset 
and fleet management solutions proven to provide near-real-time visibility 
virtually anywhere. Leaving you free to focus on what matters most. 





Rising rates. 
Look closer for 
opportunities. 




Put BlackRock insights to work with iShares funds. 




Insight: Rising rates may signal potential opportunities for 
prepared investors. 

■ Bonds: Seek a better balance of risk and reward by focusing 
on credit exposure while reducing interest rate risk exposure. 

■ Stocks: Seek opportunities in sectors that could be poised to 
shine in a changing environment. 

Action: Prepare for gradually rising rates with short duration 
credit bonds and stocks in well-positioned sectors. 



Insight into action. 
iShares.com/iThinking 



CSJ 


iShares 1-3 
Year Credit 
Bond Fund 


FLOT 


IYW 


iShares U.S. 
Technology 
Fund 


IYG 



iShares 
Floating Rate 
Bond Fund 

iShares U.S. 
Financial 
Services Fund 



iShares 

by BlackRock 

BlackRock is trusted to manage more money than any other investment firm in the world . 1 



1. Based on $4.72 trillion in AUM as of 6/30/2015. Visit www.iShares.com or www.BlackRock.com to view a prospectus, which includes investment objectives, risks, 
fees, expenses and other information that you should read and consider carefully before investing. Risk includes principal loss. Fixed income risks include 
interest rate and credit risk. ■ Typically, when interest rates rise, there is a corresponding decline in bond values. ■ Credit risk refers to the possibility that the bond issuer will not be able to 
make principal and interest payments. ■ Funds that concentrate investments in specific industries or sectors may underperform or be more volatile than other industries or sectors than the 
general securities market. ■This material represents an assessment of the market environment as of the date indicated; is subject to change; and is not intended to be a forecast of future 
events or a guarantee of future results. ■This information should not be relied upon by the reader as research or investment advice regarding the funds or any issuer or security in particular. 
■ The strategies discussed are strictly for illustrative and educational purposes and are not a recommendation, offer or solicitation to buy or sell any securities or to adopt any investment 
strategy. ■ There is no guarantee that any strategies discussed will be effective. Funds distributed by BlackRock Investments, LLC. © 2015 BlackRock, Inc. All rights reserved. iSHARES and 
BLACKROCK are registered trademarks of BlackRock, Inc., or its subsidiaries. iS-16734-1015 









